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Abstract
Macroinvertebrates are often used in the formation o f  indices o f  biological integrity 
(IBI) in rivers and streams. This technique is being developed for application to 
wetlands. However, the effectiveness o f the IBI metrics used to distinguish between 
undisturbed and disturbed wetlands, or to determine the level o f  disturbance, is equivocal. 
This is largely due to the high natural variability present in these systems. The primary 
data set consisted o f macroinvertebrate samples collected from pristine (n=15) and 
disturbed (n=6) intermontane prairie potholes in 1999. These samples were collected in 3 
wetland zones and across 3 seasons. Additional samples from the summers o f  1997 and 
1998 were analyzed as a secondary data set. I used multivariate Detrended 
Correspondence Analysis to ordinate the raw macroinvertebrate data and physiochemical 
variables as secondary matrices to establish vectored biplots o f  correlation. No 
environmental variables were strongly correlated with the macroinvertebrate data (all r̂  <  
0.4). However, there were distinct separations between the minimally and highly 
disturbed samples. A series o f  51 metrics were examined using univariate analyses to 
determine which were able to distinguish the effects o f  disturbance and natural 
variability. A total o f  35 o f the 51 metrics tested were able to discriminate between the 
minimally and highly disturbed sites in one or more o f the data sets examined (p < 0.1). 
Twenty o f  the 35 metrics had discriminatory power in both data sets. Although some 
metrics routinely used to set IBI biocriteria in stream systems appear to be appropriate for 
wetlands, other metrics are incapable o f accurately assessing the level o f  impact, and, 
thus, the ecological integrity o f  wetlands should not be incorporated into a 
macro invertebrate IBI for these wetland types. The spatial and seasonal variation o f  the 
metrics was also examined. Many o f  the metrics varied across wetland zones and across 
seasons, suggesting that comparisons among sites should be confined to those sampled 
within the same zone and season. In spite o f the high natural variability in intermontane 
potholes, both temporally and spatially, macroinvertebrates are sensitive to the effects o f  
impairment, thus warranting their use as bio indicators in wetlands.
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Introduction
Aquatic ecosystems have been altered greatly by a wide variety o f  anthropogenic 
activities. No system, least o f  all wetlands, has been immune to these impacts. More 
than 50% o f  wetlands in the United States were destroyed between 1780 and 1980 (Dahl 
1990). Thousands o f  acres o f  wetlands are still lost each year. On average, 70,000 to 
90,000 acres were destroyed annually between 1982 and 1992 on non-federal lands 
(USEPA 1996). Although dredging, drainage, and filling directly impacts many 
wetlands, still more are threatened by stresses such as pollution, cultivation, and grazing. 
Because wetlands perform many important ecosystem functions for both humans and 
wildlife, their loss is o f great concern.
Traditionally, the U.S. Environmental Protection Agency (EPA) has focused on 
chemical analyses o f  water for the detection o f pollution and other anthropogenic 
impacts. However, the more subtle effects o f humans on aquatic organisms and their 
habitats are difficult to detect using solely chemical or physical criteria (Jackson and 
Davis 1994). As a result, the use o f biological criteria has increased in an effort to more 
adequately protect the biological integrity o f  aquatic systems. Citing the objective o f  the 
Clean Water Act to “restore and maintain the chemical, physical, and biological integrity 
o f  our Nation’s waters,” the EPA has mandated that states develop and apply biocriteria 
in the assessment o f  all surface waters, including wetlands (USEPA 1990).
The concept o f biological integrity has been defined as ‘the capability o f  
supporting and maintaining a balanced, integrated, adaptive community o f  organisms 
having a species composition, diversity, and functional organization comparable to that 
o f  natural habitat o f  the region” (Karr and Dudley 1981). If biological integrity is to be
1
maintained in undisturbed aquatic systems and restored in impacted systems, then metrics 
o f system attributes are needed that are able to detect degradation resulting from human- 
induced change or stresses. Over the last 2 decades, research has been conducted to find 
biological indicators that can be used to assess the effects o f various types o f  disturbance 
on the biota o f a water body (e.g. Lenat 1988, Adamus 1996, Charles et al. 1996, Palmer 
et al. 1996, Danielson 1998a, Apfelbeck 1999, Jamil et al. 1999, Vis et al. 1999). 
Research efforts began with the development o f  indices o f biological integrity (IBI) in 
streams (Karr et al. 1985, Karr et al. 1987, Ohio EPA 1987, Kerans and Karr 1994, 
Shields et al. 1995, Kamdem and Teugels 1999). More recently, there have been efforts 
to apply IBIs to wetlands as well (Stribling et al. 1995, Deegan et al. 1997, USEPA 1996, 
Danielson 1998a, Apfelbeck 1999). There has been some success, but there also have 
been difficulties due to the complexity and variability in wetland communities and 
ecosystems (USEPA 1996, USEPA 1999). Because this area o f  research is still relatively 
new, there are many questions that remain unanswered.
In general, an IBI is composed o f a series o f  metrics that summarize various 
aspects o f  biological assemblages. Ideally, metrics are attributes o f  the biota that 
predictably change in response to anthropogenic disturbance (Karr et al. 1986, Karr 1991, 
Barbour et al. 1995). While a single metric may not consistently detect impairment, an 
IBI incorporates several metrics representing various characteristics o f the structure and 
function o f  the community; therefore it has more power to evaluate the effects o f  
disturbance (Barbour et al. 1996). Each metric is assigned a score (commonly 1, 3, or 5) 
based on its response to disturbance. The scores for each metric are summed to form the 
IBI. Sites receiving the highest scores are the least impacted (most like reference sites).
while those with the lowest scores are the most impacted by human disturbance 
(Danielson 1998b). The first IBI was developed for fish and consisted o f  12 metrics 
reflecting community structure, taxa composition, and condition o f individuals (Karr et 
al. 1986, Karr et al. 1987). However, macro invertebrates also have been used extensively 
as indicators o f  water quality in lotie ecosystems (Rosenberg and Resh 1993). They are 
suitable indicators because o f  their sensitivity to various environmental stressors, relative 
ease o f  sampling, and extensive distribution (Goodnight 1973). Macroinvertebrates are 
increasingly being used as bioindicators in lentic ecosystems as well. However, this has 
generally been confined to indicators o f water quality, neglecting characteristics o f  
habitat structure and temporal variation that can affect the biological conditions o f  a 
wetland (Karr et al. 1984).
Over 80 metrics have been developed for macroinvertebrates from various types 
o f  aquatic habitats (Kerans and Karr 1994, Fore et al. 1996, Barbour et al. 1996, 
Apfelbeck 1999, T. J. Danielson, U.S. EPA, Biological Assessment o f  Wetlands 
Workgroup (BAWWG), pers. comm.). There has been considerable debate about the 
adequacy o f  various metrics to detect human-induced stresses due to their high level o f  
variability (Barbour et al. 1992, Resh and McElravy 1993). Poor indicators are those that 
are highly variable within reference sites (Hughes 1995). Metrics with high variability 
cannot distinguish anthropogenic disturbance effects from the natural variability o f  the 
aquatic community. Without this discernment, a bioassessment program is ineffective 
and may draw erroneous conclusions about the biological integrity o f  a water body. As it 
is important for bioassessment programs to be able to distinguish human impacts from 
the natural variability o f the aquatic ecosystem (Polls 1994), all component metrics o f  an
IBI should be tested (Danielson 1998b). Stream benthic macro invertebrate metrics have 
been evaluated (e.g. Barbour et al. 1992, Resh and Jackson 1993, Kerans and Karr 1994, 
BoUman 1998) and the best candidate metrics have been described (Barbour et al. 1999). 
Hov^ever, there has been a need for similar testing to be conducted within wetlands.
Due to the amount o f time, effort, and cost involved with macro invertebrate 
sampling schemes, many studies have investigated ways to simplify protocols, especially 
in streams (Lenat 1988, Kerans et al. 1992, Cheal et al. 1993, Anderson and Smith 1996, 
Parsons and Norris 1996, Turner and Trexler 1997). Specifically, stream investigations 
have examined the possibilities o f  sampling within a single habitat as opposed to 
sampling in every habitat type. The EPA’s Rapid Bioassessment Protocols (RBP) 
proposed that a single habitat (such as a riffle) could be sampled in order to reduce 
variability (Plafkin et al. 1989). In contrast, Kerans et al. (1992) suggested that this could 
lead to a biased conclusion if disturbance has varying impacts in the different habitat 
types. However, there does seem to be some redundancy among habitats and it may not 
be necessary to sample all habitat types within streams (Parsons and Norris 1996). 
Although Turner and Trexler (1997) suggested that the restriction o f  sampling to a single 
wetland habitat might bias invertebrate community classifications, their study did not 
actually test this.
It is important to investigate the effects o f  both spatial and temporal variability on 
biotic communities (Resh and Rosenberg 1989). Some stream studies have shown that 
metrics such as taxa richness varied significantly across seasons (Linke et al. 1999, 
Thompson and Townsend 1999). Seasonal variation confoimds the accuracy o f  
judgements made concerning degradation using macroinvertebrate biomonitoring in
streams (Resh and Jackson 1993, Linke et al. 1999). As Karr et al. (1987) suggested the 
‘best’ season for measurement o f  an IBI for fish in streams, it is also necessary to 
investigate the effects o f  temporal variation on wetland bioassessment using benthic 
macro invertebrates.
Based on the research needs concerning wetland bioassessment using 
macro invertebrates, I developed the following study objectives: 1) evaluate the ability o f  
selected macroinvertebrate metrics to distinguish between reference and disturbed 
intermontane potholes, 2) determine if spatial variability within macroinvertebrate 
metrics is low enough to allow comparisons to be made across habitats, and 3) investigate 
the effects o f  temporal variability on macro invertebrate metrics to determine if  
comparisons can be made across seasons.
Methods
Studv Sites
Study sites were located in the intermontane region o f  western Montana, USA.
The valleys in this region were covered by glacial ice throughout the Pleistocene and 
continuing up to about 20,000 years ago, resulting in the formation o f  many depressional 
herbaceous wetlands commonly referred to as intermontane potholes. One study area 
was located within the Mission Valley, approximately 30 km south o f  Flathead Lake and 
near the Ninepipe National Wildlife Refuge. Throughout this paper, this area will be 
referred to as the Ninepipe (Figure 1). The potholes in this valley formed as kettle 
depressions from ice blocks deposited by retreating glaciers (Figure 2). Another study 
site was located in the Ovando area o f  the Blackfoot Valley, approximately 80 km east-
Figure 1. Relative location o f study sites within western Montana, USA.
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Figure 2. The Ninepipe Area on the Fort Connah USGS Quadrangle map in the
Mission Valley south o f Flathead Lake, MT.
, io  o
'-w  ̂ i & * /:  ̂ 'sC.jg .y •> ■ '■ /
1- -  • T ,.; \-j\ W /  ">V V
Sfiïifÿf
\  Vl / ' - */ *= I
34
.'' I I
MKertCf.
o  I y
« j L u L i r i :  K & y u G K
2
I I »I . i f ,.'' i-L ̂  ^
1<1
northeast o f  Missoula, MT (Figure 1). These potholes formed as depressions and 
hummocks from a disintegration glacier (Figure 3). Palouse prairie dominates the 
upland, in its undisturbed state, that surrounds the potholes o f  the intermontane region o f  
western Montana.
The majority o f  the potholes sampled within the Ovando valley were located on 
the Bandy Ranch, a research facility owned by The University o f  Montana. The previous 
owner o f  the Bandy Ranch made many efforts to conserve the land and prevent its 
degradation. The facility is currently managed as an experimental ranch. The South 
Pasture, where most o f the sampling was conducted, is a 0.5 mi  ̂ section o f  pasture on the 
Bandy Ranch. This particular pasture had been free o f grazing 3 years previous to the 
study and before that it was only lightly grazed. It has very few exotic plant species that 
account for a small percentage (less than 5%) o f  the total vegetation coverage throughout 
the pasture (Hauer et al. 2000). The South Pasture is also isolated in such a way to 
protect it from offsite hydrologie stressors. The potholes located within this palouse 
prairie were the least disturbed sites. Due to differences in agricultural history and land 
use, the severity o f  impacts between the 2 valleys was distinct, thus, all o f  the minimally 
disturbed sites were located within the Ovando region and the disturbed sites were 
located within the Ninepipe region. Vegetation coverage in the Ninepipe is greater than 
90% exotics (Hauer et al. 2000), and surrounding cultivation and historic heavy grazing 
have negatively impacted the potholes there. However, prior to these cultural impacts, 
the pothole systems o f  the 2 valleys were likely to be very similar (F. R. Hauer, Flathead 
Lake Biological Station, pers. comm.).
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Figure 3. The Bandy Ranch Area on the Ovando USGS Quadrangle map in
the Blackfoot Valley north o f  Ovando, MT.
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Sampling Sites and Studv Design
In 1999, 15 potholes were selected from over 90 within the South Pasture o f the
Bandy Ranch for intensive sampling. These potholes were organized in a random block 
design to examine the effects o f  duration o f inundation (temporary, semi-permanent, and 
permanent) upon the natural variability o f  the reference condition. Additionally, 6 highly 
disturbed potholes in the Ninepipe were sampled in 1999. All o f  the samples collected in 
1999 will be referred to as the primary data set (Table 1).
In addition to the samples I collected in 1999,1 acquired samples from the 
Montana Department o f  Environmental Quality (DEQ) collected in 1997 by a Montana 
State University Master’s student (Borth 1998). These samples were evenly distributed 
between minimally and highly disturbed sites in the Ovando and Ninepipe areas (Table 
1). To supplement the natural variability o f  the DEQ’s samples, I collected additional 
reference samples from the South Pasture in 1998. The 1997 and 1998 data were 
combined and considered as the secondary data set.
In 1997 and 1998, several different researchers collected the samples resulting in 
variations in collection methods. This potential source o f  error made the rigor o f the 
secondary data set questionable. However, it may be more representative o f  data 
obtained with rapid bioassessment techniques. Therefore, the secondary data set was 
used to give added confidence to results obtained with the primary data set.
Table 1. Number o f  macroinvertebrate samples collected per 
rear by disturbance class.
Year Minimally disturbed Highly disturbed Total
1997 12 12 24
1998 22 0 22
1999 79 8 87
Total 113 20 133
10
Initially, all potholes were given a disturbance rating o f 1 to 5, with 1 being the 
least disturbed and 5 being severely disturbed. These ratings were based on surrounding 
land uses and apparent levels o f  impact. Upon data analysis, the original ratings were 
changed to only 2 disturbance classes: minimally disturbed (1) and highly disturbed (2) 
(component classes from the 1 to 5 scale are represented as follows: 1 = 1 ,2  and 
2 = 3, 4, 5).
Invertebrate Sampling and Identification
All macroinvertebrates were collected using a D-frame net with an opening 30 cm 
wide and 17 cm high, and a mesh size o f  1 mm x 3 mm. Collections taken in 1997 and
1998 were qualitative, composite samples o f  all inundated habitats. Samples were 
collected between June 15 and July 2 in 1997 and on August 4 in 1998. South Pasture 
samples were collected seasonally during 1999: Spring (May 27), Summer (July 19), and 
Fall (September 24). Additionally in 1999, samples were collected in the Ovando region 
on June 22 and in the Ninepipe region on June 29. In 1999, all samples were collected 
quantitatively by making multiple 1 m sweeps until an adequate number o f  organisms or 
benthic material was obtained. In the course o f  each sweep, the net was bumped along 
the bottom o f  the pothole 3 times. In this manner, invertebrates were taken from both the 
benthos and the vegetation and/or water column. Potholes were also sampled spatially in
1999 with samples taken in each vegetative zone: wet meadow, shallow marsh, and deep 
marsh after Stewart and Kantrud (1971) (Figure 4, Table 2). The wet meadow is 
characterized by hydric soils and hydrophytic vegetation (e.g., Carex spp., Juncus 
balticus, Eleocharis palustris) that do not require extended periods o f  flooding. The 
shallow marsh is characterized by emergent vegetation that is flooded throughout most, if
11
Figure 4. Illustration o f two wetland types typical o f  the Intermontane Prairie 
Potholes. The upper panel shows a pothole wetland with only a Low Prairie and a 
Wet Meadow zone. The lower panel shows a pothole with Low Prairie, Wet 
Meadow, Shallow Marsh, and Deep Marsh zones.
Upland Low Prairie
Wet Meadow i  
6 .^
w
Upland ' Prairie Meadow
Deep
MarshShallowMarsh
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Table 2. Number o f samples collected in 1999 within each season and zone
Season Wet meadow Shallow marsh Deep marsh Total
Spring 15 14 7 36
Summer 3 26 14 43
Fall 0 2 6 8
Total 18 42 27 87
not all, o f  the growing season (e.g., Carex spp., Typha latifolia, Scirpus acutus). Deep 
marsh is permanently flooded at a depth o f  >1 m but <2 m, and is characterized by open 
water or submerged macrophytes (e.g., Potamogeton spp.).
Samples were preserved in 70% ethanol in the field. They were taken to the 
laboratory for sorting and identification. Samples were rinsed in a 500-pm-mesh sieve to 
eliminate excess mud and detritus. The only organisms lost during this rinsing process 
were microscopic Chironomidae (Diptera) and zooplankton. All organisms visible to the 
naked eye were picked from the samples during the process o f removing the 
macro invertebrates from the sediment and vegetation. When a particular group o f  
organisms was very abundant (>100 individuals), the sample was divided into smaller 
portions, or subsamples, so that approximately 50 organisms were extracted from the 
subsample. The number o f  sweeps made and the subsample fraction were factored in so 
that samples were standardized to number o f  individuals in a 1 m sweep. Picked 
organisms were preserved for extended curation in 70% ethanol. Trichopterans, 
odonates, hemipterans, ephmeropterans, gastropods, and some coleopterans were 
identified to genus using taxonomic keys from Usinger (1956), Burch (1982), Pennak 
(1989), Larson et al. (1994), and Merritt and Cummins (1996). Non-generic 
identifications included some coleopteran larvae to tribe (Merritt and Cummins 1996), 
Brachycera dipterans to femily (Wirth and Stone 1956, Merritt and Cummins 1996),
13
chironomids to subfamily or tribe (Wirth and Stone 1956, Merritt and Cummins 1996), 
zooplankton and other miscellaneous invertebrates to order (Pennak 1989). A 12X to 
lOOX WILD M5 microscope with a fiber optic light source was used during 
identifications.
Environmental Variables
I used a Surveyor 3 water quality multiprobe (Hydrolab Corporation, Austin, TX) 
to measure dissolved oxygen, percent saturation, specific conductance, pH, and redox 
potential. Water samples were collected, stored on ice, and returned to the laboratory for 
titration to obtain alkalinity measurements. Duration o f  inundation among sites was 
determined through direct observation or by Cowardin classification using National 
Wetlands Inventory maps (Cowardin et al. 1979).
Data Analvsis
The macro invertebrate data were examined using both multivariate and univariate 
analyses. Detrended Correspondence Analysis (DCA) was performed on the 
standardized macro invertebrate data (PC-ORD for Windows, Version 3.20, MjM 
Software, Gleneden Beach, OR). A secondary matrix was constructed o f  environmental 
variables and the disturbance categories. The data were divided into groups based on 
year, location, season, and zone, and ordinations were run to determine patterns o f  
grouping and correlations with environmental variables.
The metrics tested using univariate analyses represented a variety o f  categories, 
including measures o f  richness, composition, tolerance, and fimctional feeding groups 
(after Merritt and Cummins 1996). Each metric was tested within the primary and
14
secondary data sets to determine if the minimally disturbed samples were significantly 
different from the highly disturbed samples. For the primary data set, only the summer 
1999 shallow marsh and composite were considered. The composite samples were 
composed o f  all zones pooled for a given pothole. If a significant difference between the 
2 disturbance groups was discovered, the data were examined graphically to determine if  
the direction o f  the observed response matched the expected response to disturbance 
(Kerans and Karr 1994, Barbour et al. 1996, Fore et al. 1996). Those metrics that did not 
vary predictably in response to disturbance were considered ineffective. Metrics that met 
the assumptions o f  normality and homogeneity o f  variance were tested using an 
independent sanq>les t-test. All other metrics were tested using the Mann-Whitney U  
test. All non-ordination analyses were performed using SPSS software for personal 
computers (SPSS for Windows, Release 8.0.0, SPSS Inc., Chicago, IL). I accepted a/? < 
0.1 as statistically significant due to the high variability o f  these natural systems, however 
I report herein all /?-values to the third decimal. The Coefficient o f  Variation (CV) was 
calculated for all metrics found to discriminate between minimally and highly disturbed 
sites. Only samples from the minimally disturbed sites were used in the calculation in 
order to obtain a relative measure o f  the natural variability. I used the following formula 
that included a correction for bias: CV*= (1 + l/4n)(s/Y), where n = number o f  samples, 
s = standard deviation, and Y = metric mean (Sokal and Rohlf 1995). A correlation 
analysis was also performed on the discriminating metrics to determine the degree o f  
redundancy between pairs o f metrics. As it is not feasible to incorporate every effective 
metric into an index o f biological integrity, a subset o f  the highly effective metrics was 
selected for further investigation with linear discriminant analysis (LDA). The criteria
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used in metric selection were ease o f  calculation, minimization o f metric redundancy, and 
low natural variability. The LDA was used to determine whether the subset o f  metrics 
was able to discriminate between the minimally disturbed and highly disturbed sites.
Analyses o f  spatial and temporal variation were conducted using all o f  the 
minimally disturbed samples collected in 1999. I used a Kruskal-Wallace test o f  
independent samples to look for an overall difference in metric values between seasons or 
zones. I f a difference was found, a Mann-Whitney U test was used to discover between 
which seasons or zones the differences lay. A Bonferroni adjustment [0.1/a(a-l)‘̂ ], 
where ‘a’ equals the number o f  means being considered, o f  the p-value was performed to 
account for the effects o f  making multiple comparisons.
Results
Considerable variability in water chemistry exists among the potholes, especially 
with specific conductance and alkalinity (Tables 3-4). The results o f  the Detrended 
Correspondence Analysis o f  the raw macro invertebrate data revealed distinct separations 
between the minimally and highly disturbed sites (Figure 5A-B). However, there were 
no strong relationships between the measured environmental variables and the 
macro invertebrates (all r̂  < 0.4). As the differences between the 2 disturbance groups 
could not be detected using the chemical and physical factors, a series o f 51 
macroinvertebrate metrics were examined in order to determine which ones differed 
significantly between the minimally and highly disturbed sites (Table 5). The minimally 
disturbed group represented the least disturbed sites, with original disturbance 
classifications o f  1 and 2. The highly disturbed sites had original classifications o f  3, 4,
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Table 3.1999 Water Chemistry Data. Potholes are identified by their number and a two-letter designation referring to their
Pothole Date of Disturbance Dissolved Percent Specific pH Redox Alkalinity Water
H2O analysis class Oxygen Saturation conductance potential duration
(mg/L) ofDO (mS/cm) (mV) (mg CaCOs/L) (weeks)
SPOl 5/27/1999 1 2.88 31.1 96.5 6.80 369 37.12 14
SP02 5/27/1999 1 2.73 30.4 265.0 7.18 346 129.92 18
SP05 5/27/1999 1 4.64 62.5 247.0 7.87 302 129.21 25
SP06 5/27/1999 1 7.62 105.5 525.0 8.53 292 276.08 52
SPOT 5/27/1999 1 5.90 83.0 431.0 7.98 259 222.72 52
SP08 5/27/1999 1 6.76 91.2 107.6 7.03 324 51.04 14
SPIO 5/27/1999 1 4.10 46.3 395.0 7.43 345 215.76 21
SP16 5/27/1999 1 3.80 50.8 52.9 6.18 360 20.88 14
SP21 5/27/1999 1 6.43 74.1 35.6 6.04 373 10.95 10
SP23 5/27/1999 1 2.72 32.2 1084.0 7.63 227 522.00 52
SP25 5/27/1999 1 5,22 63.3 132.7 6.96 337 60.32 20
SP26 5/27/1999 1 4.18 47.0 61.0 6.21 386 20.88 12
SP28 5/27/1999 1 4.10 54.1 532.0 8.03 304 283.04 21
SP30 5/27/1999 1 5.61 76.9 593.0 8.01 255 310.88 52
SP34 5/27/1999 1 6.23 82.7 908.0 8.13 302 538.74 52
BC16 6/22/1999 1 1.53 16.2 552.0 7.35 395 271.56 17
BC20 6/22/1999 1 5.61 63.5 998.0 7.96 375 442.38 19
BC24 6/22/1999 1 6.23 72.0 255.0 7.67 374 135.78 25
BC35 6/22/1999 1 5.17 60.7 258.0 7.37 371 131.40 21
BC36 6/22/1999 1 5.93 66.9 81.9 6.40 393 32.85 15
BC37 6/22/1999 1 3.44 38.9 155.0 6.72 388 81.03 21
BC38 6/22/1999 1 6.06 70.4 618.0 7.66 367 337.26 52
NP05 6/29/1999 2 9.83 128.6 2698.0 8.93 340 1217.64 15
NP08 6/29/1999 2 1.37 16.7 675.0 7.32 400 177.39 12
NP20 6/29/1999 2 2.39 25.9 718.0 6.87 269 341.64 25
NP30 6/29/1999 2 5.33 64.2 341.0 7.56 350 157.68 25
Table 3 (continued). 1999 Water Chemistry Data. Potholes are identified by their number and a two-letter designation
00
Pothole Date of 
H2O analysis
Disturbance
class
Dissolved
Oxygen
(mg/L)
Percent
Saturation
ofDO
Specific
conductance
(mS/cm)
pH Redox
potential
(mV)
Alkalinity 
(mg CaCOs/L)
Water
duration
(weeks)
NP31 6/29/1999 2 5.71 69.8 482.0 8.64 343 240.90 25
NP32 6/29/1999 2 12.21 157.7 2476.0 8.15 359 1143.18 15
SPOl 7/6/1999 1 5.91 66.9 76.3 6.74 395 35.68 14
SP02 7/6/1999 1 5.21 59.1 258.0 7.41 324 140.16 18
SP05 7/6/1999 1 6.37 88.5 255.0 8.67 248 137.97 25
SP06 7/6/1999 1 8.03 119.6 449.0 8.92 253 265.37 52
SP07 7/6/1999 1 5.35 75.1 404.0 8.18 286 223.00 52
SP08 7/6/1999 1 5.71 78.6 95.4 7.02 324 49.06 14
SPIO 7/6/1999 1 4.08 47.3 401.0 7.34 327 227.46 21
SP16 7/6/1999 1 6.31 83.7 42.0 6.29 370 17.84 14
SP23 7/6/1999 1 5.34 65.1 840.0 7.92 295 501.75 52
SP25 7/6/1999 1 7.16 88.2 113.4 6.70 336 62.44 20
SP28 7/6/1999 1 8.40 114.6 427.0 8.63 294 240.90 21
SP30 7/6/1999 1 7.34 101.4 506.0 8.37 291 284.70 52
SP34 7/6/1999 1 5.78 77.3 953.0 8.23 293 584.26 52
SP05 9/24/1999 1 8.00 81.2 296.0 9.10 316 169.48 21
SP06 9/24/1999 1 5.88 59.8 891.0 8.29 342 528.51 52
SP07 9/24/1999 1 6.19 64.9 521.0 7.82 349 298.82 52
SP23 9/24/1999 1 2.05 21.1 1115.0 8.23 426 709.14 52
SP30 9/24/1999 1 3.38 34.5 688.0 7.63 351 410.32 52
SP34 9/24/1999 1 1.30 13.3 1553.0 7.71 264 1005.73 52
Table 4.1997-98 Water Chemistry Data. Potholes are identified by their number and a two letter designation referring to their 
location (SP = South Pasture, BC = Blackfoot/Clearwater (Ovando), and NP = Ninepipe). All BC and NP data were collected
Pothole Disturbance
class
Specific
conductance
(mS/cm)
Alkalinity 
(mg CaCOa/L)
Water
duration
(weeks)
Pothole Disturbance Specific 
class conductance 
(mS/cm)
Alkalinity 
(mg CaCOa/L)
Water
duration
(weeks)
BC15 1 381.00 193.00 40 NP14 2 274.00 118.00 25
BC16 1 784.00 350.00 32 SP02 1 114.00 283.21 17
BC17 1 453.00 225.00 25 SP05 1 152.33 142.72 52
BC18 1 492.00 255.00 23 SP06 1 488.33 392.48 52
BC19 1 688.00 330.00 32 SP07 1 271.00 254.22 52
BC20 1 664.00 295.00 25 SP08 1 63.33 49.06 15
BC21 1 698.00 335.00 25 SP09 1 270.00 159.72 21
BC22 1 577.00 290.00 32 SPIO 1 162.67 236.38 21
BC23 1 683.00 333.00 32 SP ll 1 326.67 187.93 21
BC24 1 229.00 108.00 52 SP12 1 55.67 53.02 52
BC25 1 390.00 183.00 52 SP13 I 25.67 38.09 25
BC26 1 499.00 230.00 52 SP14 1 103.33 76.75 25
NPOI 2 675.00 340.00 32 SP15 1 76.00 63.14 19
NP03 2 290.00 138.00 32 SP17 1 77.33 63.80 52
NP04 2 250.00 110.00 25 SP19 1 49.67 50.03 17
NP05 2 586.00 283.00 25 SP22 1 68.33 59.32 21
NP07 2 270.00 118.00 32 SP23 1 573.33 608.79 52
NP08 2 238.00 105.00 32 SP25 1 98.33 86.97 20
NP09 2 259.00 113.00 25 SP27 1 633.33 340.58 52
NPIO 2 328.00 133.00 32 SP28 1 313.33 325.58 52
N P ll 2 581.00 273.00 32 SP29 1 432.00 240.36 21
NP12 2 560.00 258.00 25 SP30 1 453.33 354.57 52
NP13 2 240.00 110.00 32 SP34 1 478.33 740.36 52
\o
Figure 5. Detrended Correspondence Analysis o f  summer 1999 samples 
collected within the shallow marsh zone (A) and composite (B), categorized 
by disturbance level.
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Table 5. Metric codes and their corresponding descriptions.
Metric code Description Metric code Description
#TTLTX Total Taxa Richness GAST% Percent Gastropoda
%1D0M Percent Top 1 Dominant Taxon HEMtx Number of Hemiptera Taxa
%2D0M Percent Top 2 Dominant Taxa MOLtx Number o f Mollusca Taxa
%5D0M Percent Top 5 Dominant Taxa 0D0% Percent Odonata
ABUND Overall Abundance ODOtx Number of Odonata Taxa
AMP% Percent Amphipoda OLIG% Percent Oligochaeta
CG% Percent Collector-gatherers OM+SCV% Percent Omnivores and Scavengers
CG+FC% Percent Collector-gatherers and Filterer- 
collectors
ORTtoCRD Percent Orthocladiinae o f Chironomidae
COEtoODO Percent Coenagrionidae of Odonata 0T% Percent Odonata and Trichoptera
COL% Percent Coleoptera OTtx Number of Odonata and Trichoptera Taxa
COLtoHEMab Ratio of Coleoptera to Hemiptera PELE% Percent Pelecypoda
COLtoHEMtx Ratio of Coleoptera to Hemiptera Taxa POET% Percent Plecoptera, Odonata, Ephemeroptera, and 
Trichoptera Taxa
COLtx Number o f Coleoptera Taxa POETab POET Abundance
CORI% Percent Corixidae POETCRD Ratio of POET to POET and Chironomidae
CR+MO% Percent Crustacea and Mollusca POETtx Number of POET Taxa
CR+MOtx Number o f Crustacea and Mollusca Taxa PRED% Percent Predators
CRD% Percent Chironomidae PREDtx Number o f Predator Taxa
CRDtx Number o f Chironomidae Taxa SC+PItx Number o f Scraper and Piercer Taxa
DIPT% Percent Diptera SCRAP% Percent Scrapers
DIPTtx Number of Diptera Taxa SCtoSC+FC Ratio of Scrapers to Scrapers and Filterer-collectors
DYT% Percent Dytiscidae SH% Percent Shredders
EPHM% Percent Ephemeroptera SH-WDI Shannon-Weiner Diversity Index
EPT% Percent Ephemeroptera, Plecoptera and 
Trichoptera Taxa
TAN% Percent Tanytarsini
EPTCRD Ratio of EPT to EPT and Chironomidae TANtoCRD Percent Tanytarsini of Chironomidae
EPTtx Number o f EPT Taxa TR[CH% Percent Trichoptera
FC% Percent Filterer-collectors
to
or 5. In those cases where the results from the primary and secondary data sets did not 
agree, the minimally disturbed sites were compared with the most severely disturbed sites 
(original 5 s) in the 1997-98 data set.
Metric Effectiveness
Diversity and dominance metrics include the Shannon-Weiner Diversity Index 
(SH-WDI), Total Taxa Richness (#TTLTX), Percent Top I Dominant Taxon (%lDOM), 
Percent Top 2 Dominant Taxa (%2DOM), and Percent Top 5 Dominant Taxa (%5DOM). 
Within the 1999 data set, all o f  these metrics were able to distinguish disturbed sites from 
the natural variability o f  the reference condition. In general, the differences between the 
2 disturbance groups were more significant in the diversity metrics {p < 0.01) (Table 6). 
This pattern was seen in both data sets. None o f  the dominance metrics were able to 
distinguish between disturbed and undisturbed sites in the 1997-98 data set. However, 
when the most severely disturbed potholes were separated from the highly disturbed 
group, the difference was significant between the least and the most disturbed for 
%lDOM {p = 0.007, Bonferroni-adjusted significance level of/? < 0.033).
O f the sensitive metrics, minimally disturbed and highly disturbed sites were 
significantly different for Odonata and Trichoptera Taxa (OTtx), Percent Odonata and 
Trichoptera (OT%), Odonata Taxa (ODOtx), Percent Odonata (ODO%), Plecoptera, 
Odonata, Ephemeroptera, and Trichoptera (POET) Taxa (POETtx), Percent Trichoptera 
(TRICH%), Ephemeroptera, Plecoptera, and Trichoptera (EPT) Taxa (EPTtx), Percent 
Coenagrionidae o f  Odonata (COEtoODO), and the Ratio o f  POET to POET and 
Chironomidae (POETCRD) in both data sets (Table 7). Metrics based primarily on 
ephemeropterans, such as Percent EPT (EPT%), Ratio o f  EPT to EPT and Chironomidae
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Table 6. Significance levels o f  differences between minimally and highly disturbed sites 
for the diversity and dominance metrics. The number is the value and the asterisks 
Represent the following levels o f  significance: * p <  0.1, ** p <  0.05, *** p < 0.01,
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Shannon-Weiner Diversity Index 0.005 *** 0.006 *** 0.02 *♦
Total Taxa Richness 0.007 *** 0.009 *** 0.027 **
Percent Top 1 Dominant Taxon 0.009 *** 0.006 *** 0.211
Percent Top 2 Dominant Taxa 0.014 ** 0.021 ** 0.355
Percent Top 5 Dominant Taxa 0.059 * 0.054 * 0.13
Table 7. Significance levels o f  differences between minimally and highly 
for the sensitive taxa metrics. The number is the p-value and the asterisks 
following levels o f  significance: * p < 0.1, ** p < 0.05, *** p  < 0.01.
Summer 1999
disturbed sites 
represent the
1997-98
Metric Shallow marsh Composite Composite
Odonata & Trichoptera Taxa <0.0005 *** <0.0005 *** <0.0005 ***
Percent Odonata & Trichoptera 0.003 *** 0.003 *** <0.0005 ***
Odonata Taxa 0.001 *** 0.001 *** 0.1 *
Percent Odonata 0.003 *** 0.003 *** <0.0005 ***
Plecoptera, Odonata, Ephemeroptera, 0.001 *** <0.0005 *** 0.002 ***
& Trichoptera (POET) Taxa
Percent Trichoptera 0.002 *** <0.0005 *** <0.0005 ***
Ephemeroptera, Plecoptera, & 0.027 ** 0.01 *** 0.002 ***
Trichoptera (EPT) Taxa
Percent Coenagrionidae o f  Odonata 0.037 ** 0.037 ** 0.001 ***
Ratio o f  POET to POET & 0.024 ** 0.024 ** 0.001 ***
Chironomidae
POET Abundance 0.171 0.068 * <0.0005 ***
Percent POET 0.136 0.128 <0.0005 ***
Percent EPT 0.83 0.714 0.329
Ratio o f  EPT to EPT & Chironomidae 0.312 0.247 0.395
Percent Ephemeroptera 0.667 0.667 0.367
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(EPTCRD), and Percent Ephemeroptera (EPHM%), did not discriminate between the 2 
impairment groups. The results for Percent POET (POET%) and POET Abundance 
(POETab) differed between the 2 data sets. The lack o f discriminating power in the 1999 
data set can be explained by the presence o f  a very high abundance and proportion o f  
mayflies in one o f  the highly disturbed potholes (Figure 6A-B).
In general, all o f  the Diptera taxa metrics tested successfully distinguished 
minimally and highly disturbed potholes. The only exceptions being Percent 
Chironomidae (CRD%) in the 1997-98 data set {p = 0.802) and Percent Orthocladiinae o f  
Chironomidae (ORTtoCRD) in the 1999 data set (p = 0.125 andp  = 0.143, shallow marsh 
and composite, respectively (Table 8). However, the severely disturbed sites differed 
significantly from the minimally disturbed sites for CRD% (p = 0.029, Bonferroni- 
adjusted significance level o i p <  0.033).
All o f  the Crustacea and Mollusca taxa metrics were able to discriminate between 
disturbance groups in the summer 1999 and 1997-98 data sets, with the exception o f  
Percent Crustacea and Mollusca (CR+MO%) and Percent Amphipoda (AMP%)(Table 9). 
CR+MO% had a v a l u e  o f 0.793 in the secondary data set and neither data set showed 
significant differences for AMP% (p = 0.315,/> = 0.297, p  = 0.880, shallow marsh 1999, 
composite 1999, and 1997-98, respectively).
Metrics dealing with functional feeding groups varied between the summer 1999 
and 1997-98 data sets (Table 10). Percent Shredders (SH%) consistently discriminated 
between the 2 disturbance groups, while the Ratio o f  Scrapers to Scrapers and Filterer- 
collectors (SCtoSC+FC) showed no significant differences in any o f  the tests. It should 
be noted that, while Percent Collector-gatherers (CG%) and Percent CG and FC
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Figure 6. Percent POET for summer 1999 shallow marsh samples (A) and the 
breakdown into odonates, ephemeropterans, and trichopterans for the same 
data set (B).
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Table 8. Significance levels o f  differences between minimally and highly disturbed sites 
for the Diptera taxa metrics. The number is the value and the asterisks represent the
following levels o f  significance: * p < 0 .1 ,* * p <  0.05, *** p <  Q.Ql.__________________
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Percent Tanytarsini o f  Chironomidae 0.008 *** 0.004 *** 0.003 ***
Percent Diptera 0.001 *** 0.014 ** 0.072 *
Percent Chironomidae 0.001 *** 0.012 ** 0.802
Number o f  Chironomidae Taxa 0.019 ** 0.015 ** 0.001 ***
Number o f  Diptera Taxa 0.031 ** 0.017 ** 0.03 **
Percent Tanytarsini 0.028 ** 0.048 ** 0.021 **
Percent Orthocladiinae o f  Chironomidae 0.125 0.143 0.043 **
Table 9. Significance levels o f  differences between minimally and highly disturbed sites 
for the Crustacea and Mollusca taxa metrics. The number is the value and the asterisks
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Number o f  Crustacea & Mollusca Taxa <0.0005 *** 0.001 *** <0.0005 ***
Percent Crustacea & Mollusca <0.0005 *** 0.001 *** 0.793
Number o f  Mollusca Taxa 0.005 *** 0,005 *** <0.0005 ***
Percent Pelecypoda 0.053 * 0.025 ** 0.051 ♦
Percent Gastropoda 0.03 ** 0.127 <0.0005 ***
Percent Amphipoda 0.315 0.297 0.88
Table 10. Significance levels o f differences between minimally and highly disturbed sites
for the functional feeding group metrics. The number is the value and the asterisks
represent the following levels o f  significanee: * p < 0.1, ** p < 0 .0 5 , ♦** p < 0 .0 1 .
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Number o f Scraper & Piercer Taxa 0.007 *** 0.006 *** 0.103
Percent Collector-gatherers 0.006 *** 0.033 ** 0.23
Number o f Predator Taxa 0.021 ** 0.011 ** 0.583
Percent Shredders 0.072 * 0.033 ** 0.006 ***
Percent Collector-gatherers & Filterer- 0.011 ** 0.051 * 0.381
collectors
Percent Omnivores & Scavengers 0.102 0.074 * 0.002 ***
Percent Scrapers 0.092 * 0.24 0.033 **
Percent Filterer-collectors 0.1 * 0.128 0.114
Percent Predators 0.67 ** 0.584 0.084 *
Ratio o f  Scrapers to Scrapers & Filterer- 0.541 0.892 0.354
collectors
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(CG+FC%) detected no significant differences between the minimally and highly 
disturbed sites, they were able to discriminate between the least disturbed and the most 
severely disturbed potholes {p = 0.02 and p  -  0.029, respectively, Bonferroni-adjusted 
significance level o i p <  0.033).
Only 1 Coleoptera taxa based metric (Ratio o f  Coleoptera to Hemiptera 
Abundance (COLtoHEMab)) was able to distinguish the minimally disturbed sites from 
the highly disturbed sites (Table 11). The only significant difference (p = 0.054) between 
the disturbance groups was found in the secondary data set. However, in the same data 
set, this metric showed no significant difference between the least disturbed and most 
severely disturbed sites {p -  0.962, Bonferroni-adjusted significance level o î p <  0.033).
In the 1997-98 data set, both Percent Oligochaeta (OLIG%) and Percent 
Corixidae (CORI%) were able to distinguish between the 2 disturbance groups, but in the 
summer 1999 data set, the results were more variable. Significant differences were 
present for CORI% in the composite samples, but not within the shallow marsh samples. 
The results were reversed for OLIG% in the primary data set. Hemiptera Taxa (HEMtx) 
and Overall Abundance (ABUND) did not discriminate between the minimally disturbed 
and highly disturbed sites in either data set (Table 12).
Twenty out o f  the 51 metrics examined were able to distinguish between the 
minimally and highly disturbed potholes in both o f  the data sets. These metrics will be 
referred to as highly effective. Fifteen metrics were moderately effective, defined as 
those that discriminated well in 1 o f  the 2 data sets. Four metrics were defined as 
marginal because both the discriminatory power and the direction o f  the response differed
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Table 11. Significance levels o f  differences between minimally and highly disturbed sites 
for the Coleoptera taxa metrics. The number is the /?-value and the asterisks represent the
following levels o f  significance: * p  <  0.1, ** p < 0.05, *** p < 0 .0 1 .
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Number o f  Coleoptera Taxa 0.782 0.623 0.202
Percent Coleoptera 0.83 0.737 0.599
Ratio o f Coleoptera to Hemiptera 0.903 0.903 0.054 *
Ratio o f  Coleoptera to Hemiptera Taxa 0.645 0.602 0.415
Percent Dytiscidae 0.806 0.806 0.98
Table 12. Significance levels o f  differences between minimally and highly disturbed sites 
for the miscellaneous metrics. The number is the p-value and the asterisks represent the
following levels o f  significance: * i7 < 0.1, ** p < 0.05, *** p < 0.01.
Summer 1999 1997-98
Metric Shallow marsh Composite Composite
Percent Corixidae 0.147 0.052 * <0.0005 ***
Percent Oligochaeta 0.021 ** 0.149 <0.0005 ***
Number o f  Hemiptera Taxa 0.225 0.476 0.78
Overall Abundance 0.224 0.028 ** 0.671
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between data sets. Twelve metrics were unable to distinguish between the minimally and 
highly disturbed sites, and were classified as ineffective (Table 13).
In addition to determining which metrics effectively distinguish between the 
effects o f  disturbance and natural variability, there are other factors to consider when 
deciding which metrics should be incorporated into an IBI, such as the level o f  natural 
variability and metric redundancy. A metric with a high variance may not be able to 
consistently discriminate between disturbed and undisturbed sites. For this reason, it is 
advisable to use those metrics with low CVs (generally <1.0) (Barbour et al. 1992). The 
CVs for the effective metrics were relatively consistent across the data sets examined: the 
summer 1999 groups, shallow marsh and composite, and the entire 1999 data set (Figure 
7A-B). Several o f  the effective metrics had 2 or more CVs above 1, including 
COEtoODO, ODO%, Percent Pelecypoda (PELE%), Percent Tanytarsini (TAN%), 
TRICH%, %lDOM, CORI%, Percent Gastropoda (GAST%), and OLIG%. Redundancy 
among metrics was to be expected as many o f  the metrics used similar combinations o f  
taxa groups. Two correlated metrics would supply similar information, therefore it is not 
necessary to use both. As in Barbour et al. (1992), a pair o f  metrics was arbitrarily 
considered redundant if  the correlation coefficient was > 0.7 or < -0.7. Spearman’s 
correlation analysis revealed some overlap between metrics (Tables 14-16), so I 
attempted to select metrics that were not highly correlated for subsequent analysis.
Based on the 2 metric selection criteria considered above and a metric’s ease o f  
calculation, the following subset o f  the highly effective metrics was analyzed using linear 
discriminant analysis (LDA): COEtoODO, CR+MOtx, OT%, OTtx, and POETCRD. 
LDA used the 5 selected metrics to give each sample a classification o f minimally
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Table 13. The effectiveness levels o f each metric tested.
Effectiveness Metric
High ■ Shannon-Weiner Diversity 
Index
■ Total Taxa Richness
■ Crustacea and Mollusca Taxa
■ Ephemeroptera, Plecoptera, & 
Trichoptera (EPT) Taxa
■ Plecoptera, Odonata, 
Ephemeroptera, & Trichoptera 
(POET) Taxa
■ Odonata Taxa
■ Diptera Taxa
■ Chironomidae Taxa
■ Mollusca Taxa
Odonata and Trichoptera Taxa
Percent Diptera
Percent Tanytarsini
Percent Tanytarsini of Chironomidae
Percent Pelecypoda
Percent Trichoptera
Percent Odonata
Percent Shredders
Percent Coenagrionidae of Odonata
Ratio of POET to POET and
Chironomidae
Percent Odonata and Trichoptera
Moderate ■ Predator Taxa
• Scraper and Piercer Taxa
■ Percent Top 1 Dominant Taxon
■ Percent Top 2 Dominant Taxa
■ Percent Top 5 Dominant Taxa
■ Percent Crustacea and Mollusca
■ Percent Chironomidae
■ Percent Gastropoda
Percent Collector-gatherers and 
F ilterer-collectors 
Percent Collector-gatherers 
Percent Oligochaeta 
Percent POET 
POET Abundance 
Percent Scrapers 
Percent Corixidae
Marginal ■ Percent Predators
■ Ratio of Coleoptera to 
Hemiptera
Percent Orthocladiinae of 
Chironomidae
Percent Omnivores and Scavengers
Ineffective ■ Coleoptera Taxa
■ Hemiptera Taxa
■ Overall Abundance
■ Percent Coleoptera
■ Percent Amphipoda
■ Percent Dytiscidae
■ Percent Ephemeroptera
Percent EPT
Ratio of Coleoptera to Hemiptera Taxa 
Ratio of EPT to EPT and 
Chironomidae
Ratio of Scrapers to Scrapers and 
F ilter er-col I ectors 
Percent Filterer-collectors
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Figure 7. The coefficient o f  variation for highly effective metrics (A) and 
moderately effective metrics (B) using the 1999 reference sites.
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Table 14. Spearman’s correlation coefficients for the highly effective metrics with fho < 10.71 in bold
u>K)
^ODO m S x DIPT% DIPTtx EPTtx MOLtx 0D 0%  ODOtx 0T% OTtx PELE% POETCRD POETtx SH% TAN% TRICH%
#TTLTX 0.311 0,414 0.219 -0.486 0.624 0.506 0.354 0.450 0.331 0.448 0.401 -0.017 0.555 0.466 0.295 0.481 -0.190 -0.001 0.168
COEto
ODO 0.203 0.221 -0.103 0.371 0.212 0.338 0.419 0.475 0.400 0.451 0.065 0.218 0.472 0.121 0.305 0.170 0.174 0.148
CR+MOtx 0.156 -0.468 0.153 0.401 0,937 0.363 0,587 0.371 0.698 0.357 0.430 0.637 0.122 0.330 0.145 0.317 0.424
CRDtx 0.070 0.601 0.283 0.100 0.252 0.178 0.269 0.251 0.017 -0.035 0.268 0.287 0.309 0.525 0.472 0.403
DIPT% -0.108 -0.363 -0.401 -0.420 -0.236 -0.419 -0,318 -0.226 -0.823 -0.310 -0.151 -0.206 0.387 -0.107 -0.199
DIPTtx 0.233 0.168 0.438 0.229 0.433 0.210 -0.060 0.251 0.266 0.328 0.513 0.169 0.226 0.138
EPTtx 0.313 0.430 0.274 0.478 0.527 -0.029 0.458 0.635 0.403 0.303 -0.029 0.144 0.649
MOLtx 0.357 0.580 0.357 0.663 0.385 0.373 0.596 0.050 0.282 0.124 0.278 0.329
0D 0% 0.361 0.986 0.452 0.066 0.755 0.463 0.374 0.530 0.017 0.230 0.398
ODOtx 0.316 0.922 0.068 0.250 0.901 -0.041 0.333 0.172 0.214 0.173
0T% 0.442 0.081 0.750 0.452 0.456 0.562 0.035 0.247 0.494
OTtx 0.101 0.363 0.968 0.160 0.396 0.178 0.257 0.466
PELE% 0.130 0.012 -0.033 0.009 0.137 0.223 0.140
POETCRD 0.373 0.307 0.343 -0.357 0.047 0.280
POETtx 0.154 0.385 0.113 0.202 0.426
SH% 0.514 0.254 0.226 0.631
SH-WDI 0.213 0.297 0.445
TAN% 0.764 0.255
TANto 0.344
CRD
Table 15. Spearman’s correlation coefficients for the moderately effective metrics with rho < 10.71 in bold
%2D0M %5D0M CG% CGfFC% C0R1% CR+MO% CRD% GAST% OLIG% POET% POETab PREDtx SC+PItx SCRAP%
%1D0M 0.633 0.553 0.728 0.648 0.132 -0.700 0.759 -0.314 0.202 -0.252 -0.121 -0.077 -0.063 -0.128
%2D0M 0.808 0.713 0.607 -0.134 -0.552 0.732 -0.208 -0.010 -0.205 -0.125 -0.178 -0.239 0.193
%5D0M 0.627 0.519 -0.167 -0.477 0.617 -0.076 -0.073 -0.042 0.007 -0.081 -0.194 0.254
CG% 0.902 -0.088 -0.783 0.888 -0.480 0.105 -0.253 -0.279 -0.271 -0.215 -0.080
CG+FC% -0.203 -0.682 0.856 ■0.473 0.085 -0.279 -0.306 -0.355 -0.286 -0.124
CORI% -0.098 -0.177 -0.028 0.108 0.147 0.256 0.371 0,162 -0.172
CR+MO% -0.788 0.578 -0.265 0.061 0.146 0.180 0.340 0.290
CRD% -0.496 0.189 -0.336 -0.349 -0.390 -0.336 -0.123
GAST% -0.337 0.374 0.366 0.294 0.465 0.670
OLIG% -0.338 -0.369 -0.132 -0.192 -0.421
POET% 0.744 0.401 0.178 0.197
POETab 0.679 0.335 0,252
PREDtx 0.465 0.179
SC+PItx 0.277
u>
Table 16. Spearman's correlation coefficients for the highly effective metrics vs. the moderately effective metrics with rho < 10.71 in bold.
%1D0M %2D0M %5D0M CG% CC3+FC% CORI% CR+MO% CRD% GAST% OLIG% POET% POETab PREDtx SC+PItx SCRAP%
#TTLTX -0.221 -0.280 -0.173 -0.427 -0.489 0.226 0.345 -0.523 0.435 -0.218 0.458 0.648 0.842 0.574 0.271
COEtoODO -0.018 0.015 0.012 -0.148 -0.171 -0.017 0,109 -0.107 0.497 -0.394 0.354 0.440 0.324 0.307 0.367
CR+MOtx -0.345 -0.266 -0.141 -0.389 -0.337 -0.253 0.555 -0.383 0.613 -0.328 0.278 0.162 0.148 0.576 0.299
CRDtx 0.004 0.172 0.206 0.203 0.205 -0.168 -0.082 0.194 0.028 -0.190 0.281 0.264 0,237 0.090 0.129
DIPT% 0.754 0.690 0.629 0.859 0.798 -0.103 -0.829 0.947 -0.550 0.232 -0.374 -0.342 -0.327 -0.320 -0.168
DIPTtx -0.001 0.017 0.078 -0.055 -0.105 0.108 -0.002 -0.111 0.198 -0.159 0.446 0.572 0.667 0.350 0.231
EPTtx -0.316 -0.265 -0.078 -0.348 -0.379 0.026 0.307 ■0.352 0.296 -0.247 0.430 0.408 0.318 0.205 0.166
MOLtx -0.269 -0.177 -0.112 -0.382 -0.321 -0.297 0.506 -0.316 0.665 -0.334 0.246 0.169 0.093 0.546 0.343
0D 0% -0.321 -0.229 -0.085 -0.373 -0.393 0.121 0.176 -0.384 0.426 -0.392 0.922 0.705 0.376 0.240 0.302
ODOtx -0.119 -0.067 -0.019 -0.228 -0.263 -0.038 0.375 -0.197 0.447 -0.345 0.233 0.274 0.344 0.443 0.308
0T% -0.330 -0.265 -0.106 -0.373 -0.383 0.081 0.159 -0.379 0.412 -0.363 0.926 0.680 0.355 0.210 0.268
OTtx -0.186 -0.140 -0.026 -0.295 -0.316 -0.098 0.406 -0.264 0.482 -0.379 0.328 0.313 0.323 0.424 0.291
PELE% -0.328 -0.214 -0.312 -0.258 0.011 -0.403 0.355 -0.151 0.097 -0.107 -0.025 -0.069 -0.199 -0.038 0.050
POETCRD -0.657 -0.572 -0.410 -0.723 -0.706 0.148 0.554 -0.839 0.504 -0.341 0.746 0.596 0.394 0.296 0.176
POETtx -0.180 -0.115 -0.001 -0.295 -0.341 -0.002 0.380 -0.272 0.472 -0.382 0.363 0.381 0.400 0.425 0.305
SH% -0.189 -0.236 -0.080 -0.052 -0.025 -0.148 -0.045 -0.141 0.061 -0.195 0.410 0.173 0.174 0.025 0.138
SH-WDI -0.071 -0.210 -0.089 -0.133 -0.187 0.115 0.071 -0.202 0.411 0.002 0.505 0.401 0.437 0.410 0.341
TAN% 0.236 0.236 0.264 0.489 0.492 -0.372 -0,218 0.491 -0.048 -0,154 0.014 -0.132 -0.172 0.045 0.187
TANtoCRD -0.103 -0.104 -0,027 0.042 0.072 -0.198 0.180 0.008 0.253 -0.180 0.221 0.023 -0.068 0.114 0.244
TRICH% -0.219 -0.265 -0.042 -0.171 -0.127 -0.236 0.149 -0.134 0.181 -0.130 0.363 0.138 0.016 0.084 0.031
disturbed or highly disturbed. These 5 metrics used together clearly discriminated 
between disturbance levels as evidenced by the very low ̂ -values in all o f  the data 
groups examined (Table 17). Wilks’ lambda is the proportion o f  variation unexplained 
by differences among the two disturbance groups. The highest proportion o f unexplained 
variation was foimd in the 1999. All data set and the lowest proportion was in the 1999 
Summer Shallow Marsh and 1997-98 data sets. The percentage o f  correctly classified 
samples using the LDA o f  the 5 selected metrics was very high in all cases (Table 18).
Effects o f  Spatial Variation
Twenty o f  the 35 effective metrics differed significantly among the 4 wetland 
zones in the spring season (p <0.1) (Table 19). Spatial variation was less prominent in 
the summer as only 8 o f  the 35 metrics differed significantly among zones (Table 20). In 
the spring, composite samples had significantly higher numbers o f taxa. This is not 
surprising considering the composite is all 3 o f  the other samples pooled together. 
However, the shallow marsh and composite samples were not significantly different in 
the summer. The other noteworthy difference dealt with the deep marsh samples. In 
general, the deep marsh seemed to have a lower number o f taxa, especially sensitive taxa, 
and a higher percent o f  dominant taxa (primarily chironomids). As a result, the reference 
deep marsh samples appeared to be disturbed when the raw macroinvertebrate data was 
ordinated (Figure 8A-B).
Effects o f  Temporal Variation
In both shallow marsh and deep marsh samples, 17 o f  the 35 effective metrics
differed significantly between spring and summer (Tables 21 and 22). Variation was
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Table 17. Results o f a linear discriminant analysis (enter method) using the following 5 
metrics: Percent Coenagrionidae o f Odonata, Number o f Crustacea and Mollusca Taxa, 
Percent Odonata and Trichoptera, Number o f  Odonata and Trichoptera Taxa, and Ratio 
o f  Plecoptera, Odonata, Ephemeroptera, and Trichoptera (POET) to POET and 
Chironomidae,
Data set Wilks' lambda Chi-square df Sig.
1999 Summer Shallow Marsh & 0.391 44.556 5 <0.0005
Composite
1999 Summer Shallow Marsh 0.299 25.970 5 <0.0005
1999 Summer Composite 0.419 18.723 5 0.002
1999 All seasons & zones 0.600 66.130 5 <0.0005
1997-98 0.299 50.118 5 <0.0005
Table 18. The percentage o f samples correctly classified as minimally or highly 
disturbed in a linear discriminant analysis using the Percent Coenagrionidae o f Odonata, 
Number o f  Crustacea and Mollusca Taxa, Percent Odonata and Trichoptera, Number o f  
Odonata and Trichoptera Taxa, and Ratio o f  Plecoptera, Odonata, Ephemeroptera, and
Data set Original Cross-validated
1999 Summer Shallow Marsh & Composite 100.0 98.1
1999 Summer Shallow Marsh 100.0 92.3
1999 Summer Composite 100.0 88.5
1999 All seasons & zones 97.0 94,8
1997-98 97.8 95.7
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Table 19. Zonal variation within the spring 1999 reference site samples, where ** indicates a Bonferroni-adjusted significance level
Metric Overall 
/?-value
Means P-values
WM SM DM COMP WM-
SM
WM-
DM
WM-
COMP
SM-
DM
SM-
COMP
DM-
COMP
Total Taxa Richness 0.000 28.80 21.36 15.43 37.87 0.001 ** 0.000 ** 0.000 *♦ 0.007 ** 0.000 ** 0.000 **
Percent Top 1 Dominant Taxon 0.036 0.76 0.70 2.59 2.38 0.808 0.036 0.070 0.029 0.051 0.306
Percent Top 5 Dominant Taxon 0.022 21.30 16.80 37.30 21.44 0.266 0.015 ** 0.507 0.007 0.176 0.032
Percent of Coenagrionidae to 0.029 12.49 25.77 65.49 20.46 0.339 0.006 ** 0.392 0.029 0.871 0.017 **
Odonata
Percent Corixidae 0.006 0.66 0.48 0.00 0.51 0.467 0.001 ** 0.533 0.017 ** 0.644 0.000 **
Percent Crustacea & Mollusca 0.038 57.84 72.59 79.94 66.26 0.040 0.018 0.146 0.412 0.256 0,084
Number of Crustacea & Mollusca 0.016 5.67 6.29 5.86 7.73 0.490 0.614 0.007 ♦* 0.909 0.028 0.010 **
Taxa
Number of Chironomidae Taxa 0.000 3.93 3.43 4.43 5.40 O.llO 0.237 0.001 *♦ 0.060 0.000 ** 0.074
Number of Diptera Taxa 0.000 6.60 5.64 5.43 9.93 0.222 0.139 0.001 ** 0.939 0.001 ** 0.000 **
Number of Ephemeroptera, 0.019 0.80 1.29 0.86 1.40 0.021 0.868 0.007 *♦ 0.127 0.525 0.069
Plecoptera, & Trichoptera Taxa
Percent Gastropoda 0.032 17.55 18.92 51.21 22.40 0.726 0.008 ** 0.519 0.007 ** 0.896 0.022
Number of Odonata Taxa 0.033 3.33 2.79 1.86 4.27 0.384 0.047 0.245 0.220 0.066 0.007 **
Number of Odonata & Trichoptera 0.017 4.13 4.00 2.71 5.60 0.858 0.079 0.063 0.119 0.045 0.005 **
Taxa
Plecoptera, Odmata, Ephemeroptera, 0.000 12.86 8.11 4.90 22.71 0.045 0.018 0.031 0.156 0.001 ** 0.001 **
& Trichoptera (POET) Abundance
Number of POET Taxa 0.018 4.13 4.07 2.71 5.67 0.929 0.079 0.063 0,119 0.050 0.005 **
Number of Predator Taxa 0.000 11.20 6.00 4.00 14.27 0.000 ** 0.000 ** 0.007 ** 0.077 0.000 ** 0.000 **
Number of Scraper & Piercer Taxa 0.011 5.40 4.86 4.43 7.00 0.453 0.234 0.044 0.620 0.007 ♦♦ 0.004 **
Percent Scrapers 0.028 25.53 21.64 52.60 27.40 0.359 0.012 ** 0.901 0.005 ** 0.407 0.032
Sharmon-Weiner Diversity Index 0.025 2.27 1.85 1.81 2.27 0.020 0.026 0.868 0.941 0.032 0.072
Percent Tanytarsini 0.095 2.19 0.51 2.33 1.81 0.104 0.672 0.467 0.076 0.019 0.888
u>
Table 20. Zonal variation within the summer 1999 reference site samples, where ** indicates a Bonferroni-adjusted significance
Means P-values
Metric Overall
/7-value
SM DM COMP SM-DM SM-COMP DM-COMP
Total Taxa Richness 0.000 26.30 17.33 30.30 0.000 ♦♦ 0.060 0.000 **
Percent Top 1 Dominant Taxon 0.028 4.34 28.53 14.93 0.009 ** 0.151 0.150
Number o f Diptera Taxa 0.003 6.35 5.17 7.60 0.031 ** 0.128 0.001 *♦
Number of Ephemeroptera, Plecoptera, & 
Trichoptera Taxa
0.071 1.45 0.92 1.60 0.089 0.578 0.019 **
Number of Odonata & Trichoptera Taxa 0.070 4.50 3.42 5.05 0.096 0.476 0.023 ♦*
Plecoptera, Odonata, Ephemeroptera, & 
Trichoptera (POET) Abundance
0.091 12.33 13.06 22.44 0.770 0.050 0.090
Number o f POET Taxa 0.035 4.90 3.42 5.50 0.055 0.426 0.011 **
Number of Predator Taxa 0.000 9.25 5.42 11.05 0.000 ** 0.063 0.000 **u>
00
Figure 8. Detrended Correspondence Analysis o f 1999 samples (all seasons 
and zones) categorized by disturbance level (A) and zone (B).
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Table 21. Seasonal variation within the shallow marsh zone 1999 reference site samples,
t' — t ' —-----“—  — t' —
Metric
Means P-value
Spring Summer
Total Taxa Richness 21.36 26.30 0.018 **
Percent Top 1 Dominant Taxon 0.70 4.34 0.001 ***
Percent Top 2 Dominant Taxa 8.19 12.90 0.056 *
Percent Top 5 Dominant Taxa 16.80 27.49 0.064 *
Percent Collector-gatherers 12.90 24.92 0.074 *
Percent Collector-gatherers & Filterer-collectors 17.86 29.92 0.050 *
Percent Crustacea & Mollusca 72.59 56.44 0.033 **
Percent Chironomidae 10.53 25.33 0.021 **
Number o f  Chironomidae Taxa 3.43 5.15 0.002 ***
Percent Diptera 11.64 26.53 0.025 **
Percent Oligochaeta 1.22 0.91 0.091 *
Ratio o f  Plecoptera, Odonata, Ephemeroptera, & 52.33 35.71 0.072 *
Trichoptera (POET) to POET & Chironomidae
Number o f Predator Taxa 6.00 9.25 0.001 **
Number o f Scraper & Piercer Taxa 4.86 6.40 0.022 **
Percent Shredders 3.72 2.05 0.050 *
Percent Tanytarsini 0.51 5.52 0.000 ***
Percent Tanytarsini o f  Chironomidae 10.07 19.68 0.024 **
Percent Trichoptera 2.59 1.29 0.010 **
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Table 22. Seasonal variation within the deep marsh zone 1999 reference site samples, where ** indicates a Bonferroni-adjusted
Means P-values
Metric Overall
j)-value
Spring Summer Fall Spring-
summer
Spring-
fall
Summer-
fali
Total Taxa Richness 0.005 15.43 17.33 23.67 0.419 0.003 0.009 **
Percent Top 1 Dominant Taxon 0.020 2.59 28.53 26.82 0.038 0.003 0.925
Percent Top 2 Dominant Taxa 0.008 4.07 31.21 45.25 0,028 ** 0.003 ♦♦ 0.223
Percent Collector-gatherers 0.018 9.06 40.25 55.07 0.063 0.003 ** 0.349
Percent Collector-gatherers & Filterer-collectors 0.008 9.20 44.52 55.08 0.018 ** 0.003 ** 0.454
Percent Coenagrionidae o f Odonata 0.056 65.49 38.88 86.44 0.146 0.774 0.016 **
Percent Corixidae 0.034 0.00 0.94 0.26 0.056 0.004 ** 0.462
Percent Crustacea & Mollusca Taxa 0.023 79.94 40.68 33.77 0.035 0.004 ** 0.925
Percent Chironomidae 0.024 10.06 45.60 59.97 0.069 0.003 ** 0.454
Percent Diptera 0.036 11.21 49.71 61.98 0.076 0.004 ** 0.708
Number of Ephemeroptera, Plecoptera, & 0.001 0.86 0.92 2.33 0.796 0.004 ** 0.001 **
Trichoptera Taxa 
Percent Gastropoda 0.013 51.21 18.36 15.45 0.010 ** 0.010 ** 0.512
Plecoptera, Odonata, Ephemeroptera, & 0.006 4.90 13.06 19.83 0.035 0.004 ** 0.061
Trichoptera (POET) Abundance 
Ratio of POET to POET & Chironomidae 0.072 35.06 25.00 3.75 0.331 0.032 ** 0.092
Number of POET Taxa 0.037 2.71 3.42 5.17 0.376 0.029 ** 0.029 **
Number of Predator Taxa 0.002 4.00 5.42 8.33 0.057 0.004 ** 0.007 **
Number of Scraper & Piercer Taxa 0.016 4.43 5.50 7.33 0.402 0.002 ** 0.050
Percent Scrapers 0.027 52.60 21.60 33.90 0.011 ** 0.153 0.190
highest in the composite samples, with 21 o f the 35 metrics differing significantly across 
seasons (Table 23). In the 3 sets tested (Shallow marsh. Deep marsh, and Composite), 
almost all o f  the metrics found to differ seasonally exhibited a significant difference 
between spring and fall samples. In general, the number o f  various types o f taxa 
increased over time in the Shallow marsh and Deep marsh zones. However, composite 
samples had fewer taxa as the seasons progressed.
Discussion
Metric Effectiveness
Many studies have examined the use o f  macro invertebrates as indicators o f  
impairment within streams (e.g. Lenat 1988, Barbour et al. 1992, Camargo 1993, Kerans 
and Karr 1994, DeShon 1995, Barbour et al. 1996). The feet that a macro invertebrate 
metric is determined to be a best candidate benthic metric in streams (Barbour et al.
1999) does not guarantee that it will be effective in wetlands. Despite the high level o f  
natural variability present within intermontane potholes, many o f the macroinvertebrate 
metrics were able to distinguish between minimally and highly disturbed sites. At the p  -  
0.1 level, one would expect approximately 5 out o f the 51 metrics tested to be effective, 
by chance alone. This study revealed a total o f 35 effective metrics, with 20 o f  those 
being highly effective. While not all stream metrics function well in wetlands, a 
sufficiently large group o f  them do, thus warranting the use o f macroinvertebrate-based 
rapid bioassessment techniques in wetlands.
Due to differences in the macroinvertebrate composition between streams and 
wetlands, some metrics that have proven to be effective in streams did not function well
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Table 23. Seasonal variation within the composite 1999 reference site samples, where ** indicates a Bonferroni-adjusted significance
Metric
Overall
value
Means P-values
Spring Summer Fall Spring-
summer
Spring-
fall
Summer-
fall
Total Taxa Richness 0.000 37.87 30.30 27.17 0.000 ** 0.001 ** 0.222
Percent Top 1 Dominant Taxon 0.001 2.38 14.93 25.02 0.011 ** 0.001 ** 0.068
Percent Top 2 Dominant Taxa 0.002 7.61 23.34 44.33 0.051 0.000 ** 0.033 **
Percent Top 5 Dominant Taxa 0.002 21.44 36.65 60.45 0.067 0.000 ♦* 0.024 **
Percent Collector-gatherers 0.007 15.40 33.80 54.81 0.083 0.001 ** 0.114
Percent Collector-gatherers & Filterer- 0.003 17.43 38.98 54.82 0.015 ** 0.001 ** 0.248
collectors
Percent Coenagrionidae of Odonata 0.001 20.46 13.76 84.44 0.595 0.001 ** 0.000 **
Percent Crustacea & Mollusca 0.011 66.26 47.37 33.47 0.030 ** 0.005 ** 0.224
Percent Chironomidae 0.001 11.58 36.68 59.10 0.008 ** 0.001 ** 0.051
Percent Diptera 0.001 15.07 38.90 61.00 0.009 ** 0.001 ** 0.059
Number o f Diptera Taxa 0.055 9.93 7.60 7.33 0.026 ** 0.090 0.712
Number of Ephemeroptera, Plecoptera, & 0.014 1.40 1.60 2.50 0.413 0.002 ** 0.026 **
Trichoptera Taxa
Percent Odonata 0.036 8.21 6.61 2.92 0.156 0.013 ** 0.106
Percent Oligochaeta 0.012 0.97 1.29 0.00 0.326 0.002 ** 0.025 **
Percent Odonata & Trichoptera 0.025 9.70 7.72 3.25 0.152 0.010 ** 0.068
Percent Plecoptera, Odonata, 0.096 9.70 7.82 3.98 0.172 0.036 0.273
Ephemeroptera, & Trichoptera (POET)
Ratio o f POET to POET & Chironomidae 0.001 48,99 28.00 5.17 0.021 ** 0.001 ** 0.024 **
Number o f Predator Taxa 0.006 14.27 11.05 10.67 0.003 ** 0.031 ** 0.951
Percent Shredders 0.003 2.71 1.68 0.46 0.020 ** 0.004 ** 0.039
Percent Tanytarsini 0.017 1.81 6.57 6.33 0.006 ** 0.087 0.715
Percent Trichoptera 0.020 1.48 1.12 0.33 0.041 0.013 ** 0.187
w
in the potholes. For example, the only highly effective functional feeding group metric 
was percent shredders. The most notable difference was in the sensitive taxa based 
metrics. EPT metrics are often used in streams, but they were not as effective within 
intermontane potholes. By adding odonates to the sensitive taxa group, their 
effectiveness increased. However, there were still some cases in which the POET% and 
POETab did not function well. This was due to the presence o f  a large number o f  
mayflies in one o f  the disturbed sites (Figure 6A-B). Only 2 genera o f  mayflies were 
found in all o f  the potholes examined. The most common was Baetidae: Callibaetis, 
While the majority o f  mayflies are very intolerant o f  disturbance, the family Baetidae has 
been shown to be relatively tolerant (Barbour et al. 1999). By removing 
ephemeropterans from the POET group, sensitive taxa metrics were developed (OT% and 
OTtx) that would not be unduly influenced by a tolerant family o f  mayflies.
An important aspect o f  any bioassessment program is the selection o f the 
reference condition and sites. In general, reference sites are selected so that they are o f  
the same wetland type and are located within the same ecoregion as the test site, as were 
the wetlands sampled in this study. The success o f bioassessment depends on proper 
classification o f  reference and test sites according to their abiotic characteristics (Jackson 
and Davis 1994). I f  the sites are not sufficiently similar in their physical and chemical 
traits, the resulting IBI could be highly variable (Polls 1994). As the reference sites 
within this study represented a wide range o f  hydrologie regimes and permanence levels, 
and 20 o f  the 51 metrics examined were highly effective, I can be confident that they will 
function well in rapid bioassessment. Their effectiveness would likely only increase if  
the sites being compared were confined to those with similar hydrologies.
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It is not feasible to incorporate all successful metrics into an IBI, regardless o f  
their effectiveness. There are many factors that can be taken into consideration when 
choosing a group o f metrics. One potential method is the use o f  a stepwise discriminant 
analysis. This would reveal those metrics that contribute most to the variance among the 
2 disturbance groups. However, it may be desirable to choose metrics based on factors 
other than how much o f  the variance they explain. For example, since rapid 
bioassessment needs to be simple and efficient, it may be beneficial to exclude difficult to 
calculate metrics such as those requiring the identification o f chironomids. It is also 
advisable to minimize the use o f  highly correlated metrics, as the information they supply 
is redundant. Although it is important to avoid metrics with high variances (Resh and 
McElravy 1993, Hughes 1995), there may be some value in metrics with high natural 
variability. Some o f  the highly effective metrics had CVs that might be considered 
unacceptable, but this may simply be a reflection on how they distinguish between 
disturbance groups. For example, both TRICH% and PELE% had high CVs, but were 
still determined to be highly effective. They seem to function more as presence/absence 
indicators than a true proportion. In both cases, the highly disturbed sites had no 
Trichopterans or Pelecypods (Figure 9A-B). The high CV values were due to many 
minimally disturbed sites missing these orders as well. Therefore, they may be valuable 
in that the presence o f  these orders could indicate the site was not highly disturbed.
Although I did not incorporate the effective metrics into an IBI and determine 
which combination o f  metrics was most appropriate, 5 metrics were selected for further 
investigation taking into consideration the 3 criteria described above. The LDA revealed
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Figure 9. Error bars (95% confidence interval) o f minimally 
disturbed and highly disturbed sites for percent Trichoptera (A) 
and percent Pelecypoda (B)
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that these 5 metrics were able to discriminate between the minimally and highly disturbed 
intermontane potholes. There are many combinations o f metrics that could be used to 
form an IBI, and LDA may be an effective tool for determining which grouping would be 
the most effective.
Effects o f  Spatial Variation
In the interest o f  simplifying rapid bioassessment procedures, it does seem 
appropriate to sample within a single wetland habitat. However, as some studies have 
suggested (Kerans et al. 1992, Turner and Trexler 1997), the use o f a single zone may 
lead to a biased conclusion about the actual integrity o f  the aquatic system. For this 
reason, it is important to select an appropriate zone if  planning to sample within a single 
habitat. The results o f this study indicate that sampling should not be conducted solely 
within the deep marsh. The deep marsh zone within undisturbed potholes exhibit metric 
values very similar to those generally found within disturbed sites. The validity o f  
sampling solely within the wet meadow zone is unknown. As the wet meadow is 
typically inundated only in the spring, and metrics were tested only in the summer, 
further research is needed to determine the effectiveness o f metrics within this zone. The 
shallow marsh zone seems to be the ideal choice for single habitat sampling schemes. 
Many metrics discriminated well between disturbed and undisturbed sites in the summer 
using samples from the shallow marsh zone alone. However, that many metrics were 
effective using the qualitative, composite samples from 1997 and 1998 seems to indicate 
that composite samples can be used effectively in bioassessment as well. The summer 
shallow marsh and composite samples were not significantly different and most metrics 
functioned equally well in both subsets o f  the 1999 data; therefore, both single zone and
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composite sampling schemes are appropriate for rapid bioassessment. However, by using 
composite samples, a potentially confounding source o f  variation is factored into the 
analysis. Due to variations in size and permanence, potholes vary in the zones present. 
Therefore, a composite sample in one pothole could consist o f  a single zone, while 
another may incorporate three. The results o f this study indicated that this was not a 
problem, but its potential effects on bioassessment results should be considered.
Effects o f  Temporal Variation
Water levels in intermontane potholes fluctuate greatly across seasons, resulting 
in great natural variation in the water chemistry and vegetation over time. With these 
changes in the physical, chemical, and biological characteristics o f  the potholes, I would 
expect changes within the macroinvertebrate community to occur as well. Within the 
various wetland zones, 49 to 60% o f  the effective metric values differed across seeisons. 
As would be expected, the greatest differences existed between samples collected in the 
spring and Êill. Though not all metrics are affected by seasonal changes, there are 
sufficient differences to warrant confining these results only to the season in which the 
metrics were tested. In other words, the metrics must be retested in order to determine 
whether they can be effectively used in the spring or fall. The differences between 
summer and fall do not seem as significant as those between spring and summer. 
However, sampling within the fall is not likely to be logistically feasible because most o f  
the potholes are no longer inundated by then. Seasonal variability does affect many 
metrics; therefore, intermontane potholes should be compared within a single season. 
Further testing is necessary in order to determine which metrics can distinguish between
48
disturbed and undisturbed sites during the spring, and in which season bioassessment is 
most effective.
Conclusions
In summary, 35 o f  the 51 macroinvertebrate metrics tested are able to 
discriminate between minimally and highly disturbed intermontane depressional wetlands 
(Table 13). However, the 20 metrics determined to be highly effective are those that can 
be used with the most confidence. My research suggests that the ideal habitat in which to 
conduct sampling o f  macroinvertebrates for bioassessment is the shallow marsh zone. 
Additionally, a composite o f  all zones seems to give similar results and is a viable 
alternative to single habitat sampling schemes. Logistically, summer is usually the most 
appropriate season for sampling. If sampling is conducted during other times o f  the year, 
metric effectiveness must be retested within those seasons. Spatial and temporal 
variability do affect many macroinvertebrate metrics. Therefore, comparisons should not 
be made across zones or seasons.
Macro invertebrates have been successfully used as bio indicators o f  disturbance in 
streams, and this study found that they can be used equally well in wetlands. In spite o f  
the high natural variability in these systems, both temporally and spatially, 
macro invertebrates are sensitive to the effects o f  impairment. Therefore, 
macroinvertebrate based IBIs should be applied to wetlands, as they will effectively 
permit the detection o f disturbance, thus improving the ability to protect these 
endangered ecosystems.
49
Literature Cited
Adamus, P. R. 1996. Bio indicators for assessing ecological integrity o f  prairie wetlands. 
EPA/600/R-96/082. U.S. Environmental Protection Agency, Office o f Research 
and Development, Corvallis, OR.
Anderson, J. T., and L. M. Smith. 1996. A comparison o f  methods for sampling epiphytic 
and nektonic aquatic invertebrates in playa wetlands. Journal o f  Freshwater 
Ecology 11: 219-224.
Apfelbeck, R. S. 1999. Development o f  biocriteria for wetlands in Montana. Montana 
Department o f  Environmental Quality, Helena, MT.
Barbour, M. T., J. Gerritsen, G. E. Griffith, R. Frydenborg, E. McCarron, J. S. White, and 
M. L. Bastian. 1996. A framework for biological criteria for Florida streams using 
benthic macroinvertebrates. Journal o f the North American Benthological Society 
15: 185-211.
Barbour, M. T., J. Gerritsen, B. D. Snyder, and J. B. Stribling. 1999. Rapid bioassessment 
protocols for use in wadeable streams and rivers: periphyton, benthic 
macro invertebrates and fish, second edition. EPA 841-B-99-002. U.S. 
Environmental Protection Agency; Office o f  Water, Washington, D C.
Barbour, M. T., J. L. Plafkin, B. P. Bradley, C. G. Graves, and R. W. Wisseman. 1992. 
Evaluation o f EPA's rapid bioassessment benthic metrics: metric redundancy and 
variability among reference stream sites. Environmental Toxicology and 
Chemistry 11:437-449.
Barbour, M. T., J. B. Stribling, and J. R. Karr. 1995. The multimetric approach for
establishing biocriteria and measuring biological condition. Pages 63-80 in W. S. 
Davis and T. P. Simon (editors). Biological assessment and criteria: tools for 
water resource planning and decision making. CRC Press, Inc., Boca Raton, FL.
Bollman, W. 1998. Improving stream bioassessment methods for the Montana Valleys 
and Foothill Prairies Ecoregion. Unpublished Master’s Thesis. The University o f  
Montana. Missoula, Montana.
Borth, C. S. 1998. Effects o f  land use on vegetation in glaciated depressional wetlands in 
western Montana. Thesis, Montana State University, Bozeman, MT. 113pp.
Burch, J. B. 1982. North American freshwater snails. The University o f  Michigan, Ann 
Arbor, MI.
Camargo, J. A. 1993. Macrobenthic surveys as a valuable tool for assessing freshwater 
quality in the Iberian Peninsula. Environmental Monitoring and Assessment 24: 
71-90.
50
Charles, D ., F. Acker, and N. A. Roberts. 1996. Diatom periphyton in Montana lakes and 
wetlands: ecology and potential as bioassessment indicators. Patrick Center o f  
Environmental Research. Philadelphia, PA. 67pp.
Cheal, P., J. A. Davis, J. E. Growns, J. S. Bradley, and F. H. Whittles. 1993. The
influence o f  sampling method on the classification o f  wetland macroinvertebrate 
communities. Hydrobiologia 257:47-56.
Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe. 1979. Classification o f
wetlands and deepwater habitats o f  the United States. FWS/OBS-79/31. U.S. Fish 
and Wildlife Service, Washington, D C.
Dahl, T. E. 1990. Wetland Losses in the United States, 1780s to 1980s. U.S. Fish and 
Wildlife Service, Washington, D C.
Danielson, T. J. 1998a. Indicators for monitoring and assessing biological integrity o f  
inland, freshwater wetlands: a survey o f  technical literature (1989-1996). 
Washington, DC, U.S. Environmental Protection Agency. Washington, DC. 
143pp.
Danielson, T. J. 1998b. Wetland bioassessment fact sheets. U.S. Environmental
Protection Agency, Office o f  Wetlands, Oceans, and Watersheds, Wetlands 
Division, Washington, DC.
Deegan, L. A., J. T. Finn, S. G. Ayvazian, C. A. Ryder-Kieffer, and J. Buonaccorsi. 1997. 
Development and validation o f  an estuarine biotic integrity index. Estuaries 20: 
601-617.
DeShon, J. E. 1995. Development and application o f  the invertebrate community index 
(ICI). Pages 217-243 in W. S. Davis and T. P. Simon (editors). Biological 
assessment and criteria: tools for water resource planning and decision making. 
CRC Press, Inc., Boca Raton, FL.
Fore, L. S., J. R. Karr, and R. W. Wisseman. 1996. Assessing invertebrate responses to 
human activities: Evaluating alternative approaches. Journal o f  the North 
American Benthological Society 15: 212-231.
Goodnight, C. J. 1973. The use o f  aquatic macro invertebrates as indicators o f  stream 
pollution. Transactions o f  the American Microscopical Society 92:1-13.
51
Hauer, F. R., B. J. Cook, M. C. Gilbert, E. C. Clairain, Jr., and R. D. Smith. 2000. A 
regional guidebook: assessing the functions o f  intermontane prairie pothole 
wetlands in the northern Rocky Mountains. Special Publ. WES, USCOE, 
Vicksburg, MS. 189pp.
Hughes, R. M. 1995. Defining acceptable biological status by comparing with reference 
conditions. Pages 31-47 in W. S. Davis and T. P. Simon (editors). Biological 
assessment and criteria: tools for water resource planning and decision making. 
CRC Press, Inc., Boca Raton, FL.
Jackson, S., and W. Davis. 1994. Meeting the goal o f  biological integrity in water-
resource programs in the US Environmental Protection Agency. Journal o f  the 
North American Benthological Society 13:592-597.
Jamil, A., K. Lajtha, and C. Postolache. 1999. Mussels as bio indicators o f  trace metal 
pollution in the Danube Delta o f  Romania. Hydrobiologia 392: 143-158.
Kamdem, A., and G.G. Teugels. 1999. First data on an Index o f  Biotic Integrity (IBI) 
based on fish assemblages for the assessment o f  the impact o f  deforestation in a 
tropical West African river system. Hydrobiologia 397: 29-38.
Karr, J. R. 1991. Biological integrity: a long-neglected aspect o f  water resource 
management. Ecological Applications 1:66-84.
Karr, J. R., and D. R  Dudley. 1981. Ecological perspectives on water quality goals. 
Environmental Management 5:55-68.
Karr, J. R., K. D. Fausch, P. L. Angermeier, P. R  Yant, and I. J. Schlosser. 1986. 
Assessing biological integrity in running waters: a method and its rationale. 
Illinois Natural History Survey, Champaign, IL.
Karr, J. R , R  C. Heidinger, and E. H. Helmer. 1985. Effects o f  chlorine and ammonia 
from wastewater treatment facilities on biotic integrity. Journal o f  the Water 
Pollution Control Federation 57: 912-915.
Karr, J. R., P. R  Yant, K. D. Fausch, and I. J. Schlosser. 1984. Evaluation o f  an index o f  
biotic integrity: temporal variability and regional application in the Midwest. U.S. 
Environmental Protection Agency, Washington, DC.
Karr, J. R-, P. R. Yant, K. D. Fausch, and I. J. Schlosser. 1987. Spatial and temporal
variability o f  the index o f  biotic integrity in 3 Midwestern streams. Transactions 
o f the American Fisheries Society 116:1-11.
Kerans, B. L., J. R. Karr, and S. A. Ahlstedt. 1992. Aquatic invertebrate assemblages:
spatial and temporal differences among sampling protocols. Journal o f the North 
American Benthological Society 11:377-390.
52
Kerans, B. L., and J. R. Karr. 1994. A benthic index o f biotic integrity (B-IBI) for rivers 
o f  the Tennessee Valley. Ecological Applications 4:768-785.
Larson, D. J., R. E. Roughley, and Y. Alarie. 1994. Dytiscidae o f Canada and Alaska, 
version 2. Unpublished.
Lenat, D. R. 1988. Water quality assessment o f  streams using a qualitative collection 
method for benthic macroinvertebrates. Journal o f the North American 
Benthological Society 7:222-233.
Linke, S., R.C. Bailey, and J. Schwindt. 1999. Temporal variability o f  stream
bioassessments using benthic macroinvertebrates. Freshwater Biology 42: 575- 
584.
Merritt, R. W., and K. W. Cummins. 1996. An introduction to the aquatic insects o f  
North America, 3'** edition. Kendall-Hunt Publishing Company, Dubuque, lA.
Ohio EPA (Ohio Environmental Protection Agency). 1987. Biological criteria for the
protection o f  aquatic life: volumes I-in. Ohio Environmental Protection Agency, 
Columbus, OH.
Palmer, C. G., B. Maart, A. R. Palmer, and J. H. O’Keefe. 1996. An assessment o f
functional feeding groups as water quality indicators in the Buffalo River, eastern 
Cape Province, South Africa. Hydrobiologia 318: 153-164.
Parsons, M., and R. H. Norris. 1996. The effect o f  habitat-specific sampling on biological 
assessment o f  water quality using a predictive model. Freshwater Biology 36:419- 
434.
Pennak, R. W. 1989, Fresh-water invertebrates o f  the United States, 3"* edition. John 
Wiley & Sons, Inc., New York.
Plaflcin, J. L., M. T. Barbour, K. D. Porter, S. K. Gross, and R. M. Hughes. 1989. Rapid 
bioassessment protocols for use in streams and rivers: benthic macroinvertebrates 
and fish. U. S. Environmental Protection Agency, Assessment and Watershed 
Protection Division, Washington, DC.
Polls, I. 1994. How people in the regulated community view biological integrity. Journal 
o f  the North American Benthological Society 13:598-604.
Resh, V. H., and D. Rosenberg. 1989. Spatial-temporal variability and the study o f  
aquatic insects. Canadian Entomologist 121:941-963.
53
Resh, V. H., and J. K. Jackson. 1993. Rapid bioassessment approaches to biomonitoring 
using benthic macroinvertebrates. Pages 195-233 in D. M. Rosenberg and V. H. 
Resh (editors). Freshwater biomonitoring and benthic macro invertebrates. 
Chapman & Hall, New York.
Resh, V. H., and E. P. McElravy. 1993. Contemporary quantitative approaches to 
biomonitoring using benthic macro invertebrates. Pages 159-194 in D. M. 
Rosenberg and V. H. Resh (editors). Freshwater biomonitoring and benthic 
macro invertebrates. Chapman & Hall, New York.
Rosenberg, D. M., and V. H. Resh, editors. 1993. Freshwater biomonitoring and benthic 
macroinvertebrates. Chapman & Hall, New York.
Shields, F. D. Jr., S. S. Knight, and C. M. Cooper. 1995. Use o f  the index o f  biotic 
integrity to assess physical habitat degradation in warm water streams. 
Hydrobiologia 312: 191-208.
Sokal, R. R., and F. J. Rohlf. 1995. Biometry: the principles and practice o f  statistics in 
biological research. W. H. Freeman and Co., New  York, NY. 887 pp.
Stewart, R. E., and H. A. Kantrud. 1971. Classification o f natural ponds and lakes in the 
glaciated prairie region. Resource Publication 92, Bureau o f Sport Fisheries and 
Wildlife, Washington, D C.
Stribling, J. B., J. Lathrop-Davis, M. T. Barbour, J. S. White, and E. W. Leppo. 1995, 
Evaluation o f  environmental indicators for the wetlands o f Montana: the 
multimetric approach using benthic macro invertebrates. Montana Department o f  
Environmental Quality, Helena.
Thompson, R. M., and C. R. Townsend. 1999. The effect o f  seasonal variation on the 
community structure and food-web attributes o f  two streams: implications for 
food-web science. Oikos 87: 75-88.
Turner, A. M., and J. C. Trexler. 1997. Sampling aquatic invertebrates from marshes: 
evaluating the options. Journal o f  the North American Benthological Society 
16:694-709.
USEPA (United States Environmental Protection Agency). 1990. Biological criteria: 
National program guidance for surface waters. U.S. Environmental Protection 
Agency, Office o f Water Regulations and Standards, Washington, DC.
USEPA (United States Environmental Protection Agency). 1996. Wetlands: Biological 
assessment methods and criteria development workshop. U.S. Environmental 
Protection Agency, Boulder, CO.
54
USEPA (United States Environmental Protection Agency). 1999. Biological assessment 
o f  wetlands workgroup (BAWWG) and New England biological assessment o f  
wetlands workgroup. Proceedings: January 13-15, 1999, Newport, RI. Draft.
Usinger, R. L. 1956. Aquatic Hemiptera. Pages 182-228 in R. L. Usinger (editor). 
Aquatic insects o f California. University o f California Press, Berkley, CA.
Vis, C., C. Hudon, A. Cattaneo, and B. PineLAlloul. 1998. Periphyton as an indicator o f  
water quality in the St. Lawrence River (Quebec, Canada). Environmental 
Pollution 101: 13-24.
Wirth, W. W., and A. Stone. 1956. Aquatic Diptera. Pages 182-228 in R. L. Usinger 
(editor). Aquatic insects o f  California. University o f  California Press, Berkley, 
CA.
55
Appendix A: Metric Values
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Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes #TTLTX %1D0M %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
BC15 1 1 40 27.48 29.01 40.27 1048 0 43.99% 43.99% 36.67% 3.15 0.158 1.5
BC16 1 1 40 0.46 24.63 30.94 3045 0 4.40% 4.40% 0.51% 1.74 0.29 1.25
BC17 1 1 43 2.94 4.51 23.34 4079 0 11.25% 11.25% 4.67% 2.26 0.316 1.286
BC18 1 1 33 32.52 32.52 43.68 2042 0 41.33% 41.33% 0.00% 5.39 0.472 1.333
BC19 1 2 47 10.1 11.78 37.73 1426 0.21 13.60% 13.60% 0.00% 4.77 0.493 1.333
BC20 1 2 55 4.06 10.23 36.68 1134 0.09 7.76% 7.76% 0.00% 4.67 1.767 4.25
BC21 I 2 55 4.58 14.9 32.81 698 0.14 10.60% 10.74% 0.00% 5.44 0.384 1.857
BC22 1 2 55 0 7.06 43.58 2040 0.15 2.50% 2.50% 0.00% 4.22 1.162 2.2
BC23 1 1 42 9.05 15.57 45.97 1105 0 12.40% 12.40%' 0.00% 6.7 2.114 2.286
BC24 1 1 45 3.92 3.92 43.44 1326 0 8.67% 8.67% 13.91% 7.69 0.654 1.5
BC25 1 1 39 17.04 48.48 67.16 2442 0 23.10% 23.10% 31.58% 2.17 0.609 1.667
BC26 
<1 NPOl
1 1 38 3.5 3.5 21.22 3430 0 13.59% 13.59% 5.66% 10.26 0.929 1.375
2 4 35 2.36 2.36 12.83 382 0.79 12.04% 12.04% 8.70% 7.07 0.409 1.833
NP03 2 4 32 1.81 1.81 7.85 497 4.63 14.49% 14.49% 16.67% 8.85 0.746 2.25
NP04 2 4 32 13.19 13.19 29.25 1183 0 21.30% 21.30% 0.00% 3.04 0.367 1.6
NP05 2 4 31 0.33 0.33 10.05 1224 0 6.45% 6.45% 0.00% 1.31 0.296 1
NP07 2 3 35 5.01 5.01 16.54 1197 0 9.69% 10.03% 4.00% 5.1 0,604 1.833
NP08 2 3 29 19.24 19.24 26.08 395 0 31.65% 31.65% 7.69% 9.37 0.303 1.143
NP09 2 3 33 17.89 17.89 26.31 1699 0 20.60% 20.60% 5.56% 1.88 0.323 2.25
NPIO 2 3 32 1.78 1.78 31.99 2701 0 3.37% 3.67% 0.00% 1.74 0.338 1.5
N P ll 2 5 38 36.28 36.28 38.8 1268 0 62.22% 63.17% 0.00% 8.2 1.507 2
NP12 2 5 34 18.8 18.8 21.3 1319 0 30.33% 30.33% 25.00% 3.79 0.403 2
NP13 2 5 33 25.1 25.1 49.04 1817 0 26.47% 26.47% 0.00% 2.15 1.026 1.667
NP14 2 5 25 64.65 64.65 65.66 792 0 70.45% 72.47% 0.00% 2.78 1.294 2
SP02 1 1 40 0.66 41.31 42.62 305 0 9.84% 9.84% 98.11% 4.26 1.625 2
SP05 1 1 41 0.88 32,67 40.4 453 0 9,05% 10.15% 91.67% 3.75 0.68 1
SP06 1 1 24 0.12 33.25 40.54 809 0 1.36% 1.36% 95.69% 0.12 0.167 0.333
SP07 1 I 32 1.04 16.91 46.33 1159 0.78 4.75% 4.75% 85.71% 0.35 0.667 0.8
SP08 1 1 34 8.46 8.46 10.36 473 0 28.12% 37.84% 76.00% 8.03 19 4
SP09 1 I 36 4.38 57.83 66.13 434 0 8.29% 8.29% 55.00% 4.38 2.375 1.75
Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes #TTLTX %IDOM %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
SPIO 1 1 29 4.91 32.42 53.05 1018 0 9.63% 9.82% 92.63% 0.69 0.636 2
SPll 1 1 38 2.75 23.04 31.08 473 0 9.73% 12.90% 75.44% 9.94 9.4 3.5
SP12 1 1 31 9.46 14.18 29.31 1269 0 57.29% 57.29% 72.46% 2.68 1.7 1.6
SP13 1 1 31 13.1 15.86 46.55 580 0 24.14% 24.14% 100.00% 5 1.45 2
SP14 1 1 27 13.92 13.92 28.57 546 0 39.38% 39.38% 94.74% 3.3 3.6 8
SP15 1 1 27 32.2 32.56 43.29 559 0 41.50% 42.22% 99.12% 2.15 0.857 1.25
SP17 1 1 33 1.89 1.89 20.23 1483 0 5.19% 48.08% 94.00% 2.02 1.765 1.4
SP19 1 1 38 0.72 0.72 12.91 697 0 3.44% 3.44% 99.56% 7.32 2.684 2.2
SP22 1 1 36 26.23 26.52 33.17 1037 0 37.70% 38.38% 97.78% 1.93 0.769 1.4
SP23 1 1 30 9.43 9.72 29.31 679 0 44.33% 44.33% 42.86% 3.83 1.444 0.667
SP25 1 1 41 26.19 34.74 40.08 1497 0 32.40% 35.34% 97.78% 5.21 3 2.4
SP27 1 1 34 0.91 2.98 13.55 1542 0.26 4.67% 4.67% 80.00% 1.1 0.5 0.857
SP28 1 1 35 2.31 11.55 18.48 303 0 6.27% 8.25% 86.67% 1.98 0.4 2
SP29 1 1 32 4.18 20.9 33.11 598 0 9.53% 10.03% 75.41% 0.5 0.094 0.333
SP30 1 1 42 7.25 7.66 17.81 966 0 10.97% 11.08% 93.18% 1.35 0.394 1.143
SP34 I 1 33 25.08 27.77 42.11 893 0 31.58% 31.58% 94.74% 3.14 1.647 1.5
Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
BC15 1 1 12 0.86% 26.34 4 41.6 7 43.89 9 2.10% 1.15 3.82 8.4 3 4.96%
BC16 1 1 10 0.62% 80.92 5 1.12 6 1.74 8 1.02% 2.5 2.99 72.8 3 0.10%
BC17 1 1 9 5.79% 68.06 7 6.47 7 6.86 11 1.03% 4.9 5.03 43.71 2 0.49%
BC18 1 1 8 2.06% 21.2 4 45.84 7 45.84 7 0.49% 2.25 3.18 6.49 3 3.13%
BC19 1 2 8 5.47% 35.83 14 13.18 4 22.16 11 4.21% 0.21 0.21 1.57 1 0.56%
BC20 1 2 17 1.94% 55.73 11 6 4 10.58 13 2.03% 0.35 0.53 8.11 3 0.18%
BC21 1 2 13 11.03% 45.42 7 6.59 5 11.32 16 4.01% 0.43 1.15 14.81 3 1.00%
BC22 1 2 11 2.50% 70.59 10 0.54 2.5 16 2.25% 0.69 1.32 71.05 3 0.10%
BC23 1 1 16 1.63% 45.61 5 11.58 5 13.03 8 2.35% 0.09 1 7.91 2 0.00%
BC24 1 1 12 9.65% 24.13 3 9.35 7 32.58 11 6.33% 0.45 2.41 20.51 4 0.90%
BC25 1 1 10 1.19% 62.57 6 23.26 4 25.88 7 1.27% 0.12 1.02 4.22 3 0.66%
BC26 
!o  NPOl
1 1 11 3.03% 55.98 3 7.7 9.56 8 8.63% 0.52 6.53 45.9 3 0.70%
2 4 11 8.12% 52.09 3 2.36 1 15.71 8 2.62% 0.26 0.26 10 1 0.00%
NP03 2 4 9 5.63% 62.78 4 4.02 3 11.47 7 3.02% 2.82 2.82 41.18 1 0.00%
NP04 2 4 8 5.07% 52.41 3 19.27 5 31.61 9 1.27% 2.37 2.37 10.94 1 0.68%
NP05 2 4 8 1.96% 75.74 3 5.88 2 15.85 5 0.98% 0.16 0.16 2.7 1 0.00%
NP07 2 3 11 5.35% 64.33 3 5.68 3 17.29 8 1.84% 1.67 1.67 22.73 1 1.00%
NP08 2 3 8 23.29% 15.44 2 30.38 5 39.24 9 1.77% 1.77 1.77 5.51 1 2.03%
NP09 2 3 9 3.65% 57.45 3 21.19 29.78 10 0.82% 0.65 0.65 2.96 1 0.24%
NPIO 2 3 9 3.55% 55.98 5 5.04 3 34.95 6 0.26% 0.26 0.26 4.9 1 0.30%
N Pll 2 5 10 3.47% 19.01 4 55.52 7 65.69 14 3.71% 0.24 0.24 0.42 1 11.36%
NP12 2 5 12 5.16% 51.55 2 27.29 4 32.75 7 2.20% 0.23 0.23 0.83 1 2.43%
NP13 2 5 10 1.76% 41.22 3 25.98 3 50.63 6 1.32% 0.39 0.39 1.46 1 0.00%
NP14 2 5 6 1.77% 15.15 3 71.72 3 77.65 7 1.01% 0.13 0.13 0.18 1 2.02%
SP02 1 1 8 0.66% 48.52 7 19.67 7 21.64 10 2.62% 0.66 1.97 9.09 2 0.66%
SP05 1 1 7 2.21% 58.94 6 9.71 11.26 11 0.66% 2.21 2.43 20 2 2.65%
SP06 1 1 1 0.49% 81.58 4 0.74 4 1.73 5 0.00% 0.74 0.87 53.85 3 0.12%
SP07 1 1 4 0.17% 63.59 7 1.9 3 27.96 7 0.09% 0.09 0.17 8.33 2 0.00%
SP08 1 1 8 0.21% 14.8 4 55.81 7 57.72 10 2.11% 0 0 0 0 14.80%
SP09 1 1 7 0.00% 73.04 7 8.29 7 10.37 10 2.30% 0 0 0 0 0.46%
Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
SPIO 1 1 4 0.00% 73.48 6 11.59 5 14.73 10 0.29% 0 0 0 0 1.18%
SPll 1 1 7 0.85% 64.06 8 5.5 4 8.46 10 7.82% 1.48 1.48 21.21 1 4.44%
SP12 1 1 8 0.16% 16.39 4 68.09 6 73.13 8 1.97% 0 0.39 0.58 1 3.78%
SP13 1 1 8 2.07% 24.48 3 24.14 5 47.59 9 2.07% 0 1.03 4.11 2 2.07%
SP14 1 1 8 0.92% 34.25 4 40.29 4 43.22 6 1.28% 0.37 0.55 1.35 2 9.52%
SP15 1 1 5 0.18% 27.19 5 42.22 5 44.54 9 0.18% 0 1.25 2.88 1 1.43%
SP17 1 1 7 0.34% 74.58 4 7.01 6 8.09 11 0.81% 0.4 0.47 6.31 2 43.56%
SP19 1 1 11 1.29% 14.35 4 3.87 6 6.89 9 3.30% 0.72 1 20.59 2 0.00%
SP22 1 1 7 0.68% 25.84 7 41.66 6 42.62 8 0,68% 0.1 0.39 0.92 3 5.30%
SP23 1 1 4 2.06% 30.63 4 47.13 5 59.35 8 2.50% 1.33 1.47 3.03 2 3.53%
SP25 1 1 12 0.13% 41.48 6 38.08 7 38.68 9 3.74% 0.13 0.2 0.52 2 6.15%
SP27 1 1 6 1.62% 91.25 6 2.85 6 4,35 8 0.65% 0.39 0.45 13.73 2 0.52%
SP28 1 1 6 0.99% 50.83 6 4.95 5 11.88 10 0.66% 1.98 1.98 28.57 1 2.97%
SP29 1 1 2 2.84% 70.57 6 8.7 5 11.71 9 0.50% 0.17 0.33 3.7 2 1.51%
SP30 1 1 8 1,76% 55.9 6 10.35 4 19.36 13 0.62% 0.93 0.93 8.26 1 1.35%
SP34 1 1 9 1.34% 42.55 4 34.04 3 42.67 8 2.58% 0 0 0 0 5.38%
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Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes GAST% HEMtx MOLtx 0D0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
BC15 1 1 12.21 8 3 2.86 4 0 1.15% 66.06 5.53% 6 0 6.68 70
BC16 1 1 31.53 8 2 6.47 3 0 0.00% 41.18 6.96% 5 0 9.46 288
BC17 I 1 15.3 7 4 10.49 4 0 0.00% 45.45 10.62% 5 0 15.52 633
BC18 1 1 0.05 6 1 12.54 3 0.39 0.29% 70.94 13.47% 5 0 15.72 321
BC19 1 2 19.07 6 10 26.51 4 0 2.24% 76.6 26.51% 4 0 26.72 381
BC20 1 2 29.81 4 7 24.34 3 0.88 0.97% 67.65 24.51% 5 0 24.87 282
BC21 1 2 16.62 7 4 20.92 4 0.43 1.72% 71.74 21.63% 6 0 22.06 154
BC22 1 2 52.6 5 6 16.96 3 0 0.39% 9.09 17.60% 5 0 18.28 373
BC23 1 1 7.24 7 2 30.14 2 0 1.27% 78.13 31.04% 3 0 31.13 344
BC24 1 1 0 8 0 20.06 4 0.3 0.15% 41.94 22.02% 6 0 22.47 298
BC25 1 1 49.47 6 3 4.97 5 0 0.33% 73.24 5.57% 7 0 5.69 139
BC26 1 1 11.66 8 1 6.18 2 0 0.12% 45.45 12.19% 4 0 12.71 436
NPOl 2 4 17.8 6 1 6.02 2 0.52 2.88% 100 6.02% 2 0 6.28 24
NP03 2 4 0.2 4 1 1.21 4 0.2 0.80% 45 1.21% 4 0 4.02 20
NP04 2 4 6.42 5 1 1.18 3 0.68 2.03% 68.42 1.18% 3 0 3.55 42
NP05 2 4 1.8 8 1 0.82 2 1.31 0.00% 5.56 0.82% 2 0 0.98 12
NP07 2 3 1 6 1 2.09 4 1 1.00% 88.24 2.09% 4 0 3.76 45
NP08 2 3 0.25 7 I 3.29 2 0 2.03% 63J3 3.29% 2 0 5.06 20
NP09 2 3 3.77 4 1 1.06 4 3.3 0.71% 84.44 1.06% 4 0 1.71 29
NPIO 2 3 8 6 1.48 1 0.3 0.00% 35.29 1.48% 1 0 1.74 47
N Pll 2 5 0.08 5 I 0.32 2 0.95 1.66% 65.91 0.32% 2 0 0.55 7
NP12 2 5 27.29 6 1 0.3 3 1.82 2.43% 68.89 0.30% 3 0 0.53 7
NP13 2 5 2.86 6 I 1.1 3 2.2 0.44% 96.61 1.10% 3 0 1.49 27
NP14 2 5 4.8 3 1 1.89 3 0 1.01% 90.14 1.89% 3 0 2.02 16
SP02 1 1 47.21 4 5 17.38 2 0.33 0.00% 3.33 18.69% 3 0 19.34 59
SP05 1 1 48.57 7 4 15.89 4 0 0.22% 9.09 16.11% 5 1.1 18.32 83
SP06 1 1 40.54 3 3 14.34 4 0 0.00% 16,67 14.46% 5 0 15.2 123
SPOT 1 I 43.83 5 5 7.25 5 0 0.00% 90.91 7.33% 6 0 7,42 6
SP08 1 1 2.54 2 3 5.29 4 10.99 0.00% 15.15 5.29% 4 9.73 5.29 25
SP09 1 1 64.06 4 6 9.22 6 0.46 0.00% 55.56 9.22% 6 0 9.22 40
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Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance classes Metric code
2 classes 5 classes GAST% HEMtx MOLtx 0D0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
SPIO 1 1 55.8 2 5 9.33 5 0 0.00% 42.37 9.33% 5 0 9.33 95
SPll 1 1 54.97 2 7 12.05 6 0.21 0.00% 50 12.05% 6 3.17 13.53 64
SP12 1 1 15.76 5 3 5.44 2 0 0.00% 13.89 5.83% 3 0 5.83 74
SP13 1 1 12.07 4 2 15.86 1 0 0.86% 54.29 16.90% 3 0 16.9 98
SP14 1 1 33.7 1 3 17.4 5 0 0.00% 34.55 17.58% 6 0 17.95 98
SP15 1 1 13.6 4 4 20.21 2 0 1.97% 76.27 21.47% 3 0.72 21.47 120
SP17 1 1 26.97 5 3 13.49 2 0 0.13% 26.92 13.55% 3 42.62 13.96 207
SP19 1 1 12.2 5 2 65.71 3 0 0.00% 18.52 66.00% 4 0 66.71 465
SP22 1 1 9.74 5 6 26.04 3 0 0.00% 62.96 26.33% 5 0.68 26.42 274
SP23 1 1 7.95 6 2 1.03 4 0 0.00% 22.5 1.18% 5 0 2.5 17
SP25 1 1 22.98 5 4 12.02 2 0 0.00% 68.77 12.09% 3 2.94 12.22 183
SP27 1 1 90.27 7 3 0.32 2 0 0.00% 38.64 0.39% 3 0 0.78 12
SP28 1 1 41.58 3 5 24.75 4 0 0.33% 46.67 24.75% 4 1.98 26.73 81
SP29 1 1 30.1 6 5 10.2 3 0 0.00% 48.08 10.37% 4 033 10.54 63
SP30 1 1 46.79 7 5 18.22 3 0 0.00% 70 18.22% 3 0 19.15 185
SP34 1 1 29.12 6 3 8.51 3 0.9 0.00% 73.68 8.51% 3 0 8.51 76
Table 24.1997 and 1998 Mebic values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC =
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance groups Metric code
2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TR1CH%
BC15 1 1 13.83 7 29.48% 23 7 39.31% 88.79% 2.39% 2.461 4.96 11.93 2.67
BC16 1 1 89.44 6 13.30% 17 6 31.99% 99.69% 1.15% 1.994 0 0 0.49
BC17 1 1 70.57 6 16.20% 16 10 18.24% 97.38% 0.47% 2.064 0.29 4.55 0.12
BC18 1 I 25.54 6 28.50% 12 5 32.52% 91.21% 1.47% 2.287 0.78 1.71 0.93
BC19 1 2 66.96 5 39.55% 20 11 27.77% 98.02% 0.28% 2.749 0.56 4.26 0
BC20 1 2 80.57 6 30.86% 21 10 33.86% 99.48% 1.76% 2.6 0.18 2.94 0.18
BC21 1 2 77 7 31.23% 21 7 21.20% 95.48% 2.15% 2.739 0.72 10.87 0.72
BC22 1 2 97.14 6 22.30% 21 7 52.55% 99.81% 2.35% 2.45 0.1 18.18 0.64
BC23 1 1 72.88 4 39.28% 19 6 16.29% 100.00% 1.72% 2.251 0 0 0.9
BC24 1 1 70.62 8 57.09% 23 5 3.70% 80.33% 2.26% 2.535 0.6 6.45 1.96
BC25 1 1 19.66 8 13.19% 18 7 66.18% 99.02% 1.27% 2.274 0 0 0.9
BC26 1 1 62.29 5 26.79% 17 6 15.16% 95.59% 6.41% 2.423 0.47 6.06 6.01
NPOl 2 4 72.73 3 27.49% 17 7 22.25% 100.00% 2.36% 2,394 0 0 0
NP03 2 4 50 5 20.93% 15 8 2.41% 100.00% 1.21% 2.235 0 0 0
NP04 2 4 15.56 4 22.32% 16 8 20.63% 96.83% 0.08% 2.158 0 0 0
NP05 2 4 14.29 3 14.54% 15 7 2.45% 100.00% 0.08% 1.171 0 0 0
NP07 2 3 39,82 5 19.88% 18 9 6.02% 85.71% 0.42% 1.802 0 0 0
NP08 2 3 14.29 3 33.42% 16 7 19.49% 90.59% 1.52% 1.669 2.03 6.67 0
NP09 2 3 7.46 5 15.54% 17 8 21.90% 98.94% 0.06% 2.707 0.24 1.11 0
NPIO 2 3 25.68 2 37.43% 13 10 9.77% 97.06% 0.07% 1.723 0 0 0
N Pll 2 5 0.98 3 14.35% 15 9 40.14% 77.95% 0.55% 2.372 10.09 18.18 0
NP12 2 5 1.91 4 13.95% 17 8 46.10% 95.00% 0.30% 2.175 1.82 6.67 0
NP13 2 5 5.41 4 28.89% 16 7 28.40% 100.00% 0.17% 1.696 0 0 0
NP14 2 5 2.74 4 11.36% 13 4 69.44% 97.17% 0.00% 1.52 0 0 0
SP02 1 1 49.58 4 35.08% 15 8 47,87% 98.65% 2.95% 2.358 0.66 3.33 1,31
SP05 1 1 65.35 6 26.27% 18 6 49.23% 94.89% 1.10% 2.613 1.32 13.64 0.22
SP06 1 1 95.35 7 15.82% 8 6 40.67% 99.70% 0.25% 1.578 0.12 16.67 0.12
SP07 1 1 79.63 7 32.10% 13 6 44.87% 100.00% 0.09% 2.081 0 0 0.09
SP08 1 1 8.65 4 41.86% 14 6 10.99% 42.62% 1.06% 2.61 5.07 9.09 0
SP09 1 1 52.63 6 15.67% 16 7 68.43% 99.33% 0.23% 2.091 0.46 5.56 0
0\u>
Table 24.1997 and 1998 Metric values. Potholes are identified by their number and a two-letter designation referring to their location (SP = South Pasture, BC
Blackfoot/Clearwater (Ovando), and NP = Ninepipe). The original (1 to 5) and revised (1 to 2) disturbance classifications are given
for each pothole.
Pothole Disturbance groups Metric code
2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TRJCH%
SPIO 1 1 44.6 5 15.82% 13 7 60.71% 98.10% 0.20% 2.253 0.98 8.47 0
SPll 1 1 71.11 7 23.04% 16 8 57.72% 92.86% 1.06% 2.839 0.21 3.85 0
SP12 I 1 7.89 3 25.30% 14 8 25.22% 86.96% 0.95% 2.309 3.78 5.56 0.39
SP13 1 1 41.18 3 45.34% 13 6 25.17% 92.41% 3.10% 2.524 2.07 8.57 1.03
SP14 1 1 30.82 7 23.99% 12 6 47.62% 83.33% 1.10% 2.296 9.52 23.64 0.18
SP15 1 1 33.71 3 29.16% 11 6 45.80% 96.97% 1.61% 2.188 0.72 1.69 1.25
SP17 I 1 66.56 4 18.34% 15 6 28.86% 39.85% 1.21% 1.917 0.67 9.62 0.07
SP19 1 1 94.51 5 77.62% 19 7 12.91% 100.00% 1.00% 1.645 0 0 0.29
SP22 1 1 38.81 6 34.43% 13 11 35.97% 87.15% 0.87% 2.233 4.63 11.11 0.29
SP23 1 1 5.04 6 20.18% 9 6 17.38% 83.10% 1.47% 2.227 3.53 7.5 0.15
SP25 1 1 24.3 4 24,58% 15 10 48.10% 88.67% 0.47% 2.463 2.67 7.02 0.07
SP27 1 1 21.43 4 2.20% 12 7 91.12% 99.43% 0.45% 1.033 0.52 18.18 0.06
SP28 1 1 84.38 5 36.63% 14 6 43.89% 93.66% 0.99% 2.56 0.99 20 0
SP29 1 1 54.78 5 15.05% 10 7 34.28% 95.79% 0,33% 2.176 1 11.54 0.17
SP30 1 1 64.91 4 28.88% 14 11 53.83% 97.56% 1.76% 2.283 1.24 12 0
SP34 1 1 20 3 22.40% 13 8 54.20% 90.98% 0.45% 2.325 5.38 15.79 0
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Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Blackfoot/Clearwater (Ovando), and 
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling ( 1 = spring, 2 = summer, and 3 = 
fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance 
classifications are given for each sample.
Sample Disturbance classes___________________________________________________ Metric code___________________________________________________
code 2 classes 5 classes #TTLTX %1D0M %2D0M %5pOM ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
SPOlll 1 1 30 0.0% 17.7% 18.9% 271.67 0.0% 23.44% 23.44% 0.00% 7.1% 7.25 13
SP0112 1 1 15 0.0% 2.1% 2.1% 276 0.0% 2.90% 2.90% 0.00% 0.2% 0.5 2
SP0114 1 1 34 0.7% 9.8% 10.4% 547.67 0.0% 13.09% 13.09% 0.00% 3.6% 7.44 14
SP0211 1 1 37 1.1% 3.2% 9.6% 185 0.0% 8.65% 8.65% 0.00% 2.3% 4.25 5
SP0212 1 1 20 1.1% 11.8% 17.7% 21.25 0.0% 15.29% 15.29% 0.00% 11.8% 2.5 7
SP0214 1 1 39 1.8% 4.1% 10.4% 206.25 0.0% 9.33% 9.33% 0.00% 3.3% 6.75 6
SP0511 1 1 30 0.2% 4.0% 31.2% 126 0.4% 8.13% 8.13% 22.41% 3.0% 2.5 2
SP0512 1 I 20 0.2% 3.6% 31.0% 129 0.5% 9.04% 9.04% 60.00% 0.5% 1 2
SP0513 1 1 13 2.5% 4.0% 30.9% 67 0.0% 7.96% 7.96% 87.88% 0.0% 0 0
SP0514 1 1 37 0.9% 3.8% 31.0% 322 0.4% 8.46% 8.46% 52.59% 1.4% 2.04 2.33
SP0611 1 1 25 1.0% 4.2% 17.7% 76.5 0.0% 17.32% 17.32% 45.33% 4.2% 13 2
SP0612 1 1 23 1.0% 1.5% 15.4% 100.5 0.0% 6.72% 6.72% 38.71% 0.2% 0.2 1
SP0613 1 1 15 1.3% 1.3% 48.3% 239 0.0% 2.51% 2.51% 100.00% 0,0% 0 0
SP06I4 1 1 36 1.0% 1.9% 34.7% 416 0,0% 6.25% 6.25% 43.97% 0.8% 2.33 2
SP0711 1 1 22 2.3% 3.1% 25.2% 32.75 2.3% 8.40% 8.40% 50.00% 8.4% 3.67 1,33
SP0712 1 1 25 2.3% 4.0% 7.5% 106.5 4.2% 9.15% 9.86% 68.97% 1.4% 2 2
SP0713 1 1 16 3.1% 3.1% 36.6% 65.5 1.5% 7.63% 7.63% 100.00% 2.3% 1.5 2
SP0714 1 1 38 1.7% 3.5% 19.7% 204.75 3.1% 8,55% 8.91% 70.18% 2.8% 3.83 2
SP0811 1 1 27 1.4% 52.4% 68.5% 381.67 0.0% 70.04% 70.04% 0.00% 3.3% 19 12
SP0812 1 1 25 1.4% 3.4% 4.5% 368 0.0% 6.43% 39.40% 0.00% 1.4% 5.33 3
SP0814 1 1 40 1.8% 28.4% 37.1% 749.67 0.0% 38.82% 55.00% 0.00% 2.4% 27 13
SPlOll 1 1 26 0.3% 0.5% 24.2% 279.75 0.0% 3.13% 3.13% 0.00% 1.3% 7 2.5
SP10I2 1 1 21 0.3% 1.0% 13.0% 122 0.0% 3.44% 3.44% 0.00% 0.5% 0.5 1.5
SP1013 1 1 18 1.0% 1.7% 22.2% 75.5 0.0% 7.62% 7,62% 6.67% 0.3% 1 1
SP1014 1 1 36 0.4% 0.8% 21.0% 477.25 0.0% 3.92% 3.92% 0.72% 0.9% 2.23 1.75
SP161I 1 1 37 1.6% 10.3% 15.9% 63 0.0% 34.92% 34.92% 0.00% 23.8% 6 14
SP1612 1 1 13 1.6% 51.8% 53.6% 28 0.0% 60.71% 60.71% 0.00% 14.3% 4 2
SP1614 1 1 41 17.0% 23.1% 27.5% 91 0.0% 42.86% 42.86% 0.00% 20.9% 7.6 14
ON
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Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and 
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 = 
fell) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (I to 5) and revised (1 to 2) (fisturbance 
classifications are given for cacti sample.________  _____ _________ ______________________ ________________________________________
Sample Disturbance classes Metric code
code 2 classes 5 classes #TTLTX%1D0M %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
SP2111 1 1 33 1.6% 4.7% 5.1% 85.67 0.0% 24.12% 24.12% 0.00% 28.8% 24.67 13
SP2114 1 1 33 1.6% 4.7% 5.1% 85.67 0.0% 24.12% 24.12% 0.00% 28.8% 24.67 13
SP2311 1 1 23 1.0% 13.6% 16.8% 47.75 0.0% 16.23% 16.23% 0.00% 20.9% 13.33 3
SP2312 1 1 30 1.0% 18.1% 30.0% 52.5 1.0% 23.81% 25.24% 50.00% 3.3% 1.75 1
SP2313 1 1 16 5.2% 7.0% 21.8% 191.33 0.0% 8.01% 8,01% 75.00% 0.2% 0.33 1
SP2314 1 1 48 4.2% 10.1% 22.4% 291.58 0.2% 12.20% 12.46% 30.93% 4.1% 6.91 2.75
SP2511 1 1 28 0.5% 11.3% 14.5% 186.25 0.0% 33.15% 33.56% 0.00% 3.1% 5.75 9
SP2512 1 1 17 0.5% 3.5% 4.6% 124 0.0% 11.02% 28.76% 0.00% 0.0% 0 0
SP2514 1 1 33 1.4% 8.2% 10.5% 310.25 0.0% 24.31% 31.64% 0.00% 1.9% 5.75 9
SP2611 1 1 35 0.0% 3.6% 4.2% 84 0.0% 11.31% 11.31% 0.00% 17.0% 11.4 4
SP2612 1 I 28 0.0% 11.2% 13.5% 64,75 0.0% 16.60% 16.60% 0.00% 8.9% 4.6 10
SP2614 1 1 44 0.0% 6.9% 8.2% 148.75 0.0% 13.61% 13.61% 0.00% 13.4% 8 5
SP2811 1 1 27 0.4% 1.7% 31.0% 59.75 0.0% 5.86% 6.28% 12.00% 7.1% 8.5 7
SP2812 1 1 21 0.4% 0.0% 26.9% 29.75 0.0% 6.72% 22.69% 27.27% 0.8% 1 1
SP2813 1 1 33 0.3% 1.1% 29.6% 89.5 0.0% 6.15% 11.73% 14.75% 5.0% 6 7
SP3011 1 1 26 0.0% 4.3% 30.4% 34.5 0.0% 9.42% 9.42% 52.00% 4.3% 6 5
SP3012 1 1 18 0.0% 1.1% 11.2% 44.5 0.0% 4.49% 5.06% 93.62% 0.0% 0 0
SP3013 1 1 18 5.0% 11.1% 32.7% 66.33 0.0% 21.61% 22.61% 88.89% 0.5% 0.33 1
SP3014 1 1 38 2.6% 6.4% 25.6% 145.33 0.0% 13.47% 14.11% 81.60% 1.3% 7.33 5
SP3411 I 1 26 0.0% 2.2% 6.6% 114.5 0.0% 5.24% 5.24% 5.56% 3.3% 7.5 7
SP3412 1 1 23 0.0% 1.6% 4.3% 188 0.0% 4.26% 4.26% 22.22% 0.9% 2.5 1.5
SP3413 I 1 12 0.0% 0.3% 68.7% 174 0.0% 8.05% 8.05% 0.00% 0.3% 0.5 1
SP3414 1 1 38 0.3% 1.3% 28.3% 476.5 0.0% 5.88% 5.88% 12.22% 1.2% 5.07 4.5
BC1622 1 1 33 0.0% 0.0% 1.4% 200 0.0% 0.75% 6.50% 0.00% 2.9% 3.286 11
BC1624 1 1 33 0.0% 0.0% 1.4% 200 0.0% 0.75% 6.50% 0.00% 2.9% 3.286 11
BC2021 1 2 31 0.0% 0.3% 4.4% 85.25 0.0% 4.99% 4.99% 0.00% 0.6% 0.2 0.333
BC2022 1 2 22 0.0% 0.0% 4.2% 59 0.0% 0.85% 4.24% 0.00% 0.0% 0 0
BC2024 1 2 35 0.0% 0.2% 4.3% 144.25 0.0% 3.29% 4.68% 0.00% 0.3% 0.167 0.333
BC2422 1 1 31 1.3% 8.0% 11.4% 232.25 0.5% 12.16% 12.16% 13.25% 0.8% 0.127 1.5
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digjt refers to the season of sampling (1 = spring, 2 = summer, and 3 =
fell) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original 0  to 5) and revised (1 to 2) disturbance
Sample
code
Disturbance classes Metric code
2 classes 5 classes #TTLTX %1D0M %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
BC2423 1 1 16 23,5% 25.0% 41.4% 267 0.0% 36.08% 37.08% 58.33% 0.0% 0 0
BC2424 1 I 35 13.2% 17.1% 27.5% 499.25 0.3% 24.95% 25.49% 29.77% 0.4% 0.127 1.5
BC3522 1 2 37 3.8% 4.1% 32.6% 79.75 0.6% 14.11% 14.11% 22.92% 5.3% 2.125 2
BC3523 1 2 12 12.0% 12.0% 18.9% 72.33 0.0% 24.42% 24.88% 50.00% 0.0% 0 0
BC3524 1 2 40 7.7% 7.8% 26.1% 152.08 0.3% 19.01% 19.23% 24.34% 2.8% 2.125 2
BC3622 I 2 20 0.4% 5.2% 5.6% 66.75 0.0% 7.87% 7.87% 0.00% 4.1% 1 3
BC3623 1 2 22 4.1% 6.1% 12.7% 81.67 0.0% 14.29% 14.29% 0.00% 2.4% 0.25 1.667
BC3624 1 2 30 2.4% 5.7% 9.5% 148.42 0.0% 11.40% 11.40% 0.00% 3.2% 0.442 3
BC3722 1 2 29 4.0% 6.2% 13.9% 184 0.0% 8.15% 43.84% 0.00% 2.7% 1.667 2.333
BC3723 1 2 17 0.8% 1.8% 4.6% 314 0.0% 3.93% 53.61% 0.00% 0.8% 2.667 4
BC3724 1 2 31 2.0% 3.4% 8.0% 498 0.0% 5.49% 50.00% 0.00% 1.5% 2.556 3
BC3822 1 2 33 1.4% 2.6% 7.8% 212 0.2% 6.13% 7.19% 9.09% 1.1% 0.5 2
BC3823 1 2 21 68.5% 68.5% 75.8% 1145 0.0% 74.10% 74.24% 9.09% 0.1% 1 2
BC3824 1 2 38 58.0% 58.2% 65.1% 1357 0.0% 63.49% 63.76% 9.09% 0.2% 0.722 2.667
NP0522 2 4 10 38.6% 38.6% 38.6% 114 0.0% 38.60% 38.60% 0.00% 5.3% 6 3
NP0524 2 4 10 38.6% 38.6% 38.6% 114 0.0% 38.60% 38.60% 0.00% 5.3% 6 3
NP0822 2 3 9 29.1% 29.1% 29.1% 26.33 0.0% 36.71% 36.71% 0.00% 0.0% 0 0
NP0824 2 3 9 29.1% 29.1% 29.1% 26.33 0.0% 36.71% 36.71% 0.00% 0.0% 0 0
NP2022 2 3 15 31.3% 81.7% 87.0% 57.75 0.0% 90.87% 90.87% 0.00% 4.8% 2.75 8
NP2024 2 3 15 31.3% 81.7% 87.0% 57.75 0.0% 90.87% 90.87% 0.00% 4.8% 2.75 8
NP3022 2 4 17 76.6% 80.5% 83.5% 341.33 0.0% 89.65% 89.65% 0.00% 0.4% 0.8 1
NP3023 2 4 11 20.6% 21.1% 82.9% 58.33 0.0% 21.71% 21.71% 0.00% 0.6% 0.333 1
NP3024 2 4 20 68.4% 71.8% 83.4% 399.67 0.0% 79.73% 79.73% 0.00% 0.4% 1 1
NP3122 2 4 31 1.0% 3.0% 21.0% 133.33 0.3% 54.50% 54.50% 0.00% 8.0% 1.524 1.667
NP3123 2 4 19 46.6% 50.2% 73.5% 165.25 0.0% 57.79% 57.79% 0.00% 0.6% 0.667 2
NP3124 2 4 35 26.2% 29.1% 50.1% 298.58 0.1% 56.32% 56.32% 0.00% 3.9% 1.373 1.833
NP3222 2 3 12 66.7% 66.7% 66.7% 100.5 0.0% 70.65% 70.65% 0.00% 0.0% 0 0
NP3224 2 3 12 66.7% 66.7% 66.7% 100.5 0.0% 70.65% 70.65% 0.00% 0.0% 0 0
SP0122 1 1 19 14.6% 15.3% 51.1% 91.33 0.4% 62.04% 62.04% 0.00% 1.5% 1.33 3
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 =
fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The orignal (1 to 5) and revised (1 to 2) disturbance
Sample
code
Disturbance classes Metric code
2 classes 5 classes #TTLTX %1D0M %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
SP0124 1 1 19 14.6% 15.3% 51.1% 91.33 0.4% 62.04% 62.04% 0.00% 1.5% 1.33 3
SP0222 1 1 30 1,5% 39.2% 43.4% 130.25 0.0% 43.76% 43.76% 0.00% 2.7% 14 5
SP0224 1 1 30 1.5% 39.2% 43.4% 130.25 0.0% 43.76% 43.76% 0.00% 2.7% 14 5
SP0522 1 1 22 2.4% 8.7% 54.2% 168.67 1.0% 44.66% 44.66% 41.10% 0.4% 0.29 0.5
SP0523 1 1 16 39.7% 39.9% 77.1% 353 0.0% 73.37% 73.37% 74.58% 0.0% 0 0
SP0524 1 I 25 27.6% 41.9% 69.7% 521.67 0.3% 64.09% 64.09% 59.44% 0.1% 0.2 0.5
SP0622 1 1 23 8.3% 21.3% 33.0% 676.5 0.0% 29.27% 29.27% 12.90% 0.0% 0 0
SP0623 1 1 19 19.7% 21.8% 52.3% 376.5 0.0% 27.62% 27.62% 46.15% 0.0% 0 0
SP0624 1 1 26 12.3% 21.5% 39.9% 1053 0.0% 28.68% 28.68% 22,73% 0.0% 0 0
SP0722 1 1 26 3.0% 20.7% 39.3% 264.33 17.7% 43.13% 43.25% 35.90% 0.4% 0.5 1
SP0723 1 1 18 50.1% 58.4% 75.4% 383.5 0.0% 75.36% 75.36% 38.46% 0.5% 2 1
SP0724 1 I 27 30.9% 43.0% 60.7% 647.83 7.2% 62.21% 62.26% 37.18% 0.5% 1.5 1.5
SP0822 1 1 23 1.1% 35.8% 39.0% 369 0.0% 47.29% 67.34% 0.00% 7.5% 27.5 3
SP0824 1 I 23 1.1% 35.8% 39.0% 369 0.0% 47.29% 67.34% 0.00% 7.5% 27.5 3
SP1021 1 1 27 0.0% 0.5% 11.1% 51.75 0.0% 3.86% 3.86% 0.00% 1.0% 0.4 1
SP1022 1 I 33 8.5% 9.1% 46.3% 109.33 0.0% 16.16% 16.16% 3.57% 1.5% 1.67 2
SP1023 1 1 28 0.2% 0.5% 26.8% 102.5 0.0% 1.95% 1.95% 0.00% 0.7% 0.6 0.5
SP1024 1 1 49 3.6% 4.1% 31.8% 263.58 0.0% 8.22% 8.22% 1.02% 1.1% 0.83 1.5
SP1622 1 1 27 7.8% 13.5% 17.0% 282 0.0% 34.40% 34.40% 0.00% 32.3% 91 11
SP1624 1 1 27 7.8% 13.5% 17.0% 282 0.0% 34.40% 34.40% 0.00% 32.3% 91 11
SP2322 1 1 29 14.4% 19.0% 36.8% 58 11.5% 47.13% 47.13% 5.26% 2.3% 0.24 1
SP2323 1 1 11 53.5% 65,1% 83.7% 344 0.0% 70.93% 70.93% 100.00% 0.0% 0 0
SP2324 1 1 32 47.8% 58.5% 77.0% 402 1.7% 67.50% 67.50% 12.20% 0.3% 0.24 1
SP2522 1 1 24 1.3% 29.1% 44.2% 154.5 0.0% 45,31% 50.49% 0.00% 1.5% 3 5
SP2524 1 1 24 1.3% 29.1% 44.2% 154.5 0.0% 45.31% 50.49% 0.00% 1.5% 3 5
SP2821 1 1 16 0.8% 0.8% 17.7% 32.5 0.8% 4.62% 5.38% 0.00% 0.0% 0 0
SP2822 1 1 19 1.5% 1.5% 14.7% 259 0.0% 4,25% 32.82% 25.00% 0.0% 0 0
SP2824 1 1 27 1.5% 1.5% 15,0% 291.5 0.1% 4.29% 29.76% 2.27% 0.0% 0 0
SP3022 1 1 26 7.4% 14.0% 28.1% 40.33 0.0% 19.83% 19.83% 62.50% 0.0% 0 0
00
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC -  Bladcfoot/Clearwater (Ovando), and
NP -  Ninqïipe). The two digits following the letters are the number of the pothole. The following di^t refers to the season of sampling (1 = spring, 2 = summCT, and 3 =
fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 -  deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample Disturbance classes Metric code
code 2 classes 5 classes #TTLTX %IDOM %2D0M %5D0M ABUND AMP% CG% CG+FC% COEtoODO COL% COLtoHEMab COLtoHEMtx
SP3023 1 1 13 67.7% 72.9% 79.2% 384 0.0% 78.13% 78.13% 90.00% 0.0% 0 0
SP3024 1 1 30 62.0% 67.3% 74.3% 424.33 0.0% 72.58% 72.58% 77.06% 0.0% 0 0
SP3422 1 1 20 4.0% 4.6% 25.8% 201.67 0.0% 11.24% 11.40% 0.00% 0.3% 0.33 0.67
SP3423 1 1 15 2.5% 2.5% 30.9% 176.5 0.0% 2,83% 2.83% 0.00% 0.0% 0 0
SP3424 1 1 25 3.3% 3.7% 28.2% 378.17 0.0% 7.32% 7.40% 0.00% 0.2% 0.19 0.5
SP0533 1 1 26 6.8% 45.8% 74.9% 646 0.2% 57.66% 57.66% 94.87% 0.4% 0.63 I
SP0534 1 1 26 6.8% 45.8% 74.9% 646 0.2% 57.66% 57.66% 94.87% 0.4% 0.63 1
SP0633 1 1 23 21.7% 46.8% 67.2% 1845.5 0.0% 59.98% 59.98% 69.70% 0.2% 3 I
SP0634 1 1 23 21.7% 46.8% 67.2% 1845.5 0.0% 59.98% 59.98% 69,70% 0.2% 3 1
SP0733 1 1 24 33.0% 39.1% 49.5% 163.5 7.6% 48,01% 48.01% 73.33% 1.5% 1.67 1.5
SP0734 1 1 24 33.0% 39.1% 49.5% 163.5 7.6% 48.01% 48.01% 73.33% 1.5% 1.67 1.5
SP2332 1 1 29 7.1% 40.9% 53.2% 299.67 7.6% 57.29% 57.29% 73.68% 1.8% 1.78 2.33
SP2333 1 1 23 18.6% 27.2% 42.8% 1206 0.9% 29.89% 29.89% 100.00% 0.6% 2.33 1.5
SP2334 1 1 35 16.3% 29.9% 44.9% 1505.67 2.2% 35.34% 35.34% 92.00% 0.8% 2.06 1.75
SP3032 1 1 22 5.2% 12.4% 15.8% 97 13.7% 29.55% 29.55% 80.00% 7.6% 2.44 1
SP3033 1 1 20 65.9% 71.3% 79.7% 594.5 0.8% 79.39% 79.39% 85.71% 0.1% 0.5 1
SP3034 1 1 29 57.4% 63.1% 70.8% 691.5 2.6% 72.40% 72.40% 81.75% 1.1% 2.61 2
SP3433 1 1 26 14.9% 41.3% 55.4% 967.5 0.0% 55.45% 55.50% 95.00% 0.8% 8 3
SP3434 1 1 26 14.9% 41.3% 55.4% 967.5 0.0% 55.45% 55.50% 95.00% 0.8% 8 3
ON
NO
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 =
fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 -  composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample
code
Disturbance classes Metric code
2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
sponi 1 1 13 0.98% 63.2% 5 20.6% 4 21.8% 5 5.89% 0.0% 1.5% 6.7% 1 3.93%
SP0112 1 1 2 0.00% 96.3% 5 2.1% 2 2.2% 3 0.09% 0.0% 0.7% 25.8% 2 0.09%
SP0114 1 1 14 0.49% 79.9% 5 11.3% 5 11.9% 7 2.97% 0.0% 1.1% 8.9% 2 1.99%
SP0211 1 1 10 0.41% 71.2% 8 6.1% 4 8.8% 10 1.08% 0.0% 0.1% 2.2% 1 3.65%
SP0212 I 1 7 0.00% 56.5% 5 12.9% 3 12.9% 3 3.53% 0.0% 2.4% 15.4% 1 0.00%
SP0214 1 1 12 0.36% 69.7% 8 6.8% 4 9.2% 10 1.33% 0.0% 0.4% 5.1% 1 3.27%
SP0511 I 1 6 0.20% 76.2% 7 4.4% 4 4.8% 6 1.39% 0.0% 3.0% 40.5% 1 0,40%
SP0512 1 1 2 0.52% 80.4% 5 9.3% 5 9.3% 5 0.26% 0.0% 3.9% 29.4% 1 0.52%
SP0513 1 1 0 0.00% 72.6% 4 8.5% 4 8.5% 4 0.00% 0.0% 2.5% 22.7% 2 1.99%
SP0514 1 1 7 0.28% 77.1% 7 7.2% 6 7.3% 8 0.65% 0.0% 3.2% 31.0% 2 0.78%
SP061I 1 1 2 0.33% 51.6% 5 5.9% 5 14.1% 10 0.65% 0.0% 4.9% 45.5% 1 0.33%
SP0612 1 1 1 1.24% 72.4% 5 5.5% 4 7.0% 8 0.00% 0.2% 3.5% 38.9% 2 0.75%
SP0613 1 1 0 0.00% 89.3% 6 2.9% 5 3.1% 6 0.00% 0.0% 0.8% 22.2% 1 0.42%
SP0614 1 1 2 0.36% 78.3% 7 4.1% 7 6.1% 16 0.12% 0.1% 2.2% 35.2% 2 0,48%
SP0711 1 1 4 0.76% 67.2% 6 3.8% 3 3.8% 3 3.05% 0.0% 3.1% 44.4% 1 0.00%
SP0712 1 1 4 0.70% 81.9% 9 6.8% 3 8.0% 5 0.47% 0.0% 0.9% 12.1% 1 0.70%
SP0713 1 1 2 0.00% 83.2% 7 8.4% 4 9.2% 5 0.00% 0.0% 0.8% 8.3% 1 1.53%
SP0714 1 1 8 0.49% 80.0% 10 6.8% 6 7.7% 9 0.73% 0.0% 1.2% 15.2% 1 0.85%
SP0811 1 1 12 0.17% 23.1% 2 68.5% 3 70.0% 5 1.48% 0.0% 0.1% 0.1% 1 17.47%
SP0812 1 1 3 0.00% 90.9% 7 4.9% 6 5.2% 8 1.00% 0.0% 1.4% 22.9% 1 34.33%
SP0814 1 1 13 0.09% 56.3% 7 37.3% 6 38.2% 10 1.24% 0.0% 0.8% 2.0% 1 25.74%
SPlOll 1 1 5 0.18% 91.2% 8 0.8% 4 1.8% 6 0.27% 0.0% 1.4% 64.0% I 1.07%
SP1012 1 1 3 0.82% 78.7% 6 1.8% 3 2.3% 5 0.33% 0.0% 1.1% 38.9% 1 1.15%
SP1013 1 1 1 0.00% 86,4% 7 3.0% 5 3.0% 5 0.00% 0.0% 5.0% 62.5% 1 0.66%
SP1014 1 1 7 0.31% 87.2% 9 1.4% 5 2.1% 9 0.24% 0.0% 1.9% 57.7% 1 1.03%
SP1611 1 I 14 3.97% 14.0% 5 23.0% 4 32.5% 8 15.87% 0.0% 2.4% 9.4% 2 12.70%
SP1612 1 I 2 0.00% 16.0% 4 55.4% 2 57.1% 3 12.50% 0.0% 5.4% 8.8% 1 0.00%
SP1614 1 1 14 2.75% 14.8% 7 33.0% 4 40.1% 9 14.84% 0.0% 3.3% 9.1% 2 8.79%
o
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP -  South Pasture, BC = Biackfoot/CIearwater (Ovando), and 
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 = 
fall) and the last digit is the sampling zone (1=wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (I to 5) and revised (1 to 2) disturbance 
classifications are given for each sample.
Sample Disturbance classes Metric code
code 2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
SP2111 1 1 13 0.00% 33.1% 5 8.2% 5 23.0% 8 20.23% 0.0% 1.2% 12.5% 1 14.79%
SP2114 1 1 13 0.00% 33.1% 5 8.2% 5 23.0% 8 20.23% 0.0% 1.2% 12.5% 1 14.79%
SP2311 1 1 9 0.52% 52.9% 4 16.2% 5 16.2% 5 15.71% 0.0% 0.0% 0.0% 0 1.05%
SP2312 1 1 3 0.48% 63.8% 7 20.0% 4 24.3% 11 3.33% 0.0% 0.5% 2.3% 1 3.33%
SP2313 1 1 1 0.00% 85.2% 6 9.2% 4 10.5% 6 0.00% 0.0% 0.0% 0.0% 0 1.05%
SP2314 1 1 11 0.17% 76.1% 10 12.3% 7 13.9% 15 3.17% 0.0% 0.1% 0.7% 1 1.46%
SP2511 I 1 9 0.54% 52.1% 5 16.1% 4 32.8% 7 1.48% 0.0% 0.5% 3.2% 1 19.19%
SP2512 1 I 0 0.00% 85.8% 8 3.8% 3 4.6% 6 0.00% 0.0% 6.7% 64.1% 1 18.55%
SP2514 1 1 9 0.32% 65.5% 8 11.2% 4 21.5% 8 0.89% 0.0% 3.0% 21.2% 1 18.94%
SP2611 1 1 12 0.30% 54.2% 3 4.5% 3 11.6% 6 9.52% 0.0% 0.3% 6.3% 1 6.55%
SP2612 1 1 10 1.93% 66.0% 6 13.1% 3 14.7% 5 5.79% 0.0% 1.5% 10.5% 2 3.47%
SP2614 i 1 15 1.01% 59.3% 7 8.2% 4 12.9% 7 7.90% 0.0% 0.8% 9.3% 2 5.21%
SP28U 1 1 7 0.84% 64.9% 10 4.2% 3 5.9% 5 5.02% 0.0% 0.0% 0.0% 0 4.60%
SP2812 1 1 1 0.84% 73.1% 11 1.7% 2 1.7% 2 0.00% 0.0% 5.9% 77.8% 2 15.97%
SP2813 1 1 7 0.84% 67.6% 11 3.4% 5 4.5% 7 3.35% 0.0% 2.0% 36.8% 2 8.38%
SP301I 1 1 5 0.72% 66.7% 6 6.5% 4 10.1% 8 3.62% 0.0% 0.0% 0.0% 0 0.72%
SP3012 1 1 0 0.00% 61.8% 6 6.7% 3 9.6% 6 0.00% 0.0% 2.2% 25.0% 1 1.12%
SP3013 1 1 1 0.00% 53.8% 6 31.2% 6 36.2% 7 0.00% 0.0% 0.5% 1.6% 1 11.06%
SP3014 1 1 5 0.17% 59.3% 8 17.8% 7 21.8% 14 0.86% 0.0% 0.9% 4.9% 1 5.56%
SP3411 1 1 7 0.00% 86.0% 6 3.1% 4 5.5% 7 2.84% 0.0% 0.0% 0.0% 0 2.40%
SP3412 1 1 3 0.18% 92.6% 4 3.4% 5 4.1% 9 0.71% 0.0% 0.4% 9.5% 1 1.60%
SP3413 1 1 1 0.00% 89.1% 5 7.2% 3 8.0% 5 0.29% 0.0% 0.0% 0.0% 0 7.18%
SP3414 1 1 9 0.07% 89.7% 7 4.7% 6 5.9% 12 1.07% 0.0% 0.1% 2.9% 1 3.83%
BC1622 1 1 11 0.00% 90.6% 9 0.3% 1 0.9% 2 0.88% 0.0% 0.3% 50.0% 2 5.75%
BC1624 1 1 11 0.00% 90.6% 9 0.3% 1 0.9% 2 0.88% 0.0% 0.3% 50.0% 2 5.75%
BC2021 1 2 1 0.29% 71.8% 11 1.2% 3 5.9% 6 0.59% 0.0% 1.2% 50.0% 2 0.59%
BC2022 1 2 0 0.42% 84.3% 12 0.0% 0 0.0% 0 0.00% 0.0% 3.4% 100.0% 2 3.39%
BC2024 1 2 1 0.35% 76.9% 12 0.7% 3 3.5% 6 0.35% 0.0% 2.1% 75.0% 2 1.73%
BC2422 1 1 3 4.09% 70.2% 8 12.5% 6 13.5% 9 0.32% 0.2% 0.6% 4.9% 3 2.15%
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and 
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refas to the season of sampling (1 = spring, 2 = summer, and 3 = 
fell) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance 
classifications are given for each sample.
Sample Disturbance classes Metric code
code 2 classes 5 classes COLtx C0R1% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
BC2423 1 1 0 0.00% 46.9% 5 46.9% 6 46.9% 6 0,00% 0.0% 1.1% 2.3% 1 10.49%
BC2424 1 1 3 1.90% 57.8% 9 30.9% 8 31.4% 11 0.15% 0.1% 0.9% 2.8% 3 6.61%
BC3522 1 2 8 0.31% 58.9% 8 6.3% 5 7.2% 7 1.88% 0.6% 9.4% 60.0% 3 0.31%
BC3523 1 2 0 0.00% 4.6% 4 45.2% 3 85.7% 5 0.00% 0.0% 8.8% 16.2% 1 4.15%
BC3524 1 2 8 0.16% 33.1% 9 24.8% 5 44.5% 0.99% 0.3% 9.1% 26.9% 3 2.14%
BC3622 1 2 6 3.37% 46.8% 3 7.9% 4 7.9% 4 3.00% 0.0% 0.0% 0.0% 0 0.37%
BC3623 1 2 5 8.98% 35.9% 3 13.1% 4 19.2% 5 1.22% 0.0% 1.2% 8.6% 2 6.53%
BC3624 1 2 9 6.46% 40.8% 4 10.7% 5 14.1% 2.02% 0.0% 0.7% 5.9% 2 3.76%
BC3722 1 2 7 1.09% 81.7% 7 8.2% 6 8.3% 7 1.27% 0.0% 0.4% 4.3% 1 36.78%
BC3723 1 2 4 0.00% 89.9% 7 2.9% 3 2.9% 3 0.11% 0.0% 1.1% 27.0% 1 50.74%
BC3724 1 2 9 0.40% 86.9% 7 4.8% 6 4.9% 7 0.54% 0.0% 0.8% 14.3% 1 45.58%
[ j  BC3822 1 2 6 0.12% 86.7% 10 4.6% 4 5.4% 7 0.59% 0.0% 0.5% 9.3% 1 2.83%
BC3823 1 2 2 0.00% 22.5% 10 76.9% 4 76.9% 4 0.04% 0.0% 0.0% 0.1% 1 5.02%
BC3824 1 2 8 0.00% 32.5% 11 65.6% 5 65.7% 8 0.13% 0.0% 0.1% 0.2% 1 4.68%
NP0522 2 4 3 0.88% 0.0% 0 77.2% 2 77.2% 2 2.63% 0.0% 0.9% 1.1% 1 0.00%
NP0524 2 4 3 0.88% 0.0% 0 77.2% 2 77.2% 2 2.63% 0.0% 0.9% 1.1% 1 0.00%
NP0822 2 3 0 6.33% 1.3% 1 62.0% 4 62.0% 4 0.00% 0.0% 0.0% 0.0% 0 3.80%
NP0824 2 3 0 6.33% 1.3% 1 62.0% 4 62.0% 4 0.00% 0.0% 0.0% 0.0% 0 3.80%
NP2022 2 3 8 0.00% 0.0% 0 87.0% 3 91.7% 5 2.17% 0.0% 0.0% 0.0% 0 5.22%
NP2024 2 3 8 0.00% 0.0% 0 87.0% 3 91.7% 5 2.17% 0.0% 0.0% 0.0% 0 5.22%
NP3022 2 4 3 0.49% 3.8% 2 82.8% 4 88.3% 6 0.10% 5.9% 5.9% 6.6% 1 3.13%
NP3023 2 4 1 0.00% 69.7% 4 21.1% 2 28.6% 5 0.00% 0.0% 0.0% 0.0% 0 0.57%
NP3024 2 4 3 0.42% 13.4% 4 73.8% 4 79.6% 7 0.08% 5.0% 5.0% 6.3% 1 2.75%
NP3122 2 4 10 1.00% 27.8% 5 4.5% 5 4.8% 6 2.25% 49.0% 49.0% 91.6% 1 0.75%
NP3123 2 4 4 0.91% 35.2% 4 58.7% 5 59.3% 6 0.15% 0.3% 0.3% 0.5% I 6.66%
NP3124 2 4 11 0.95% 31.9% 6 34.5% 6 34.9% 8 1.09% 22.0% 22.0% 39.0% 1 4.02%
NP3222 2 3 0 17.91% 5.0% 3 74.6% 4 74.6% 4 0.00% 0.0% 0.0% 0.0% 0 3.98%
NP3224 2 3 0 17.91% 5.0% 3 74.6% 4 74.6% 4 0.00% 0.0% 0.0% 0.0% 0 3.98%
SP0122 1 1 3 0.00% 10.9% 2 64.2% 8 70.8% 10 0.36% 0.0% 3.3% 4.9% I 40.88%
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 =
fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample Disturbance classes Metric code
code 2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
SP0124 1 1 3 0.00% 10.9% 2 64.2% 8 70.8% 10 0.36% 0.0% 3.3% 4.9% 1 40.88%
SP0222 1 1 5 0.00% 41.5% 6 50.1% 8 50.1% 8 0.38% 0.2% 0.4% 0.8% 2 2.30%
SP0224 1 1 5 0.00% 41.5% 6 50.1% 8 50.1% 8 0.38% 0.2% 0.4% 0.8% 2 2.30%
SP0522 1 1 1 1.38% 29.8% 6 51.4% 6 52.2% 7 0.00% 0.6% 1.8% 3.3% 2 5.53%
SP0523 1 1 0 0.28% 13.3% 4 77.1% 6 77.1% 6 0.00% 0.0% 0.8% 1.1% 1 26.06%
SP0524 1 1 I 0.64% 18.7% 6 68.8% 8 69.0% 9 0.00% 2.0% 1.2% 1.6% 2 19.42%
SP0622 1 1 0 0.00% 61.3% 8 36.1% 6 36.1% 6 0,00% 0.1% 0.3% 0.8% 2 7.10%
SP0623 1 1 0 0.13% 67.3% 8 30.3% 5 30.3% 5 0.00% 0.0% 0.5% 1.7% 1 5.31%
SP0624 1 1 0 0.05% 63.4% 9 34.0% 6 34.0% 6 0.00% 0.0% 0.4% 1.1% 2 6.46%
SP0722 I I 2 0.63% 62.4% 9 30.8% 6 31.3% 7 0.38% 0.0% 0.3% 0.8% 1 4.16%
SP0723 1 1 1 0.00% 16.2% 6 79.3% 6 79.7% 7 0.00% 0.0% 0.3% 0.3% 1 14.60%
SP0724 I 1 3 0,26% 35.0% 9 59.5% 6 59.9% 7 0.15% 0.0% 0.3% 0.4% 0 10.34%
SP0822 1 1 6 0.14% 38.3% 3 43.9% 6 45.5% 8 0.41% 0.0% 0.0% 0.0% 0 23.31%
SP0824 1 I 6 0.14% 38.3% 3 43.9% 6 45.5% 8 0.41% 0.0% 0.0% 0.0% 0 23.31%
SP1021 1 1 2 0.48% 70.0% 7 1.4% 2 2.9% 5 0.00% 1.0% 2.4% 62.5% 3 0.00%
SP1022 1 1 4 0.30% 67.4% 9 18.9% 6 18.9% 6 0.91% 0.3% 1.5% 7.5% 3 5.49%
SP1023 1 1 2 0.98% 81.0% 9 2.4% 7 2.4% 7 0.00% 0.0% 0.7% 23.1% 1 0.49%
SP1024 1 1 6 0.60% 73.2% 10 9.1% 8 9.4% 11 0.38% 0.3% 1.4% 13.3% 3 2.47%
SP1622 1 I 11 0.00% 27.7% 4 27.0% 6 31.6% 9 12.77% 0.0% 0.7% 2.6% 1 2.13%
SP1624 1 1 11 0.00% 27.7% 4 27.0% 6 31.6% 9 12.77% 0.0% 0.7% 2.6% 1 2.13%
SP2322 1 1 4 6.32% 37.9% 7 33.9% 5 37.4% 6 1.72% 0.0% 0.6% 1.7% 1 12.64%
SP2323 1 1 0 0.00% 17.3% 4 76.7% 4 77.9% 5 0.00% 0.0% 0.0% 0.0% 0 5.81%
SP2324 1 1 4 0.91% 20.3% 8 70.6% 5 72.1% 7 0.25% 0.0% 0.1% 0.1% 1 6.80%
SP2522 1 1 5 0.00% 46.8% 5 47.2% 6 47.9% 7 0.32% 0.2% 0.6% 1.4% 2 20.06%
SP2524 1 1 5 0.00% 46.8% 5 47.2% 6 47.9% 7 0.32% 0.2% 0.6% 1.4% 2 20.06%
SP2821 1 1 0 0.00% 25.4% 7 0.8% 1 0.8% 1 0.00% 3.1% 3.1% 80.0% 1 0.77%
SP2822 1 1 0 0.00% 63.3% 7 30.9% 4 31.7% 5 0.00% 0.0% 1.2% 3.6% 1 30.12%
SP2824 1 I 0 0.00% 59.1% 9 27.5% 4 28.2% 5 0.00% 0.3% 1.4% 4.7% 2 26.84%
SP3022 1 1 0 4.13% 37.2% 7 20.7% 6 22.3% 8 0.00% 0.0% 2.5% 10.7% 1 3.31%
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the IcttCTS are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 =
fell) and the last (hgit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturb^ce
Sample Disturbance classes Metric code
code 2 classes 5 classes COLtx CORI% CR+MO% CR+MOtx CRD% CRDtx DIPT% DIPTtx DYT% EPHM% EPT% EPTCRD EPTtx FC%
SP3023 1 1 0 0.00% 3.4% 5 92.7% 5 92.7% 5 0.00% 0.0% 0.0% 0.0% 0 5.21%
SP3024 1 1 0 0.39% 6.6% 7 85.9% 8 86.0% 10 0.00% 0.0% 0.2% 0.3% 1 5.03%
SP3422 1 1 2 0.50% 85.0% 6 11.6% 4 11.6% 4 0.33% 0.0% 0.0% 0.0% 0 6.78%
SP3423 1 1 0 0,85% 89.8% 5 3.7% 3 4.8% 4 0.00% 0.0% 0.3% 7.1% 1 0.00%
SP3424 1 1 2 0.66% 87.2% 6 7.9% 5 8.4% 6 0.18% 0.0% 0.1% 1.6% 1 3.61%
SP0533 1 1 3 0.54% 29.1% 7 65.0% 6 65.6% 7 0.31% 0.2% 0.7% 1.1% 3 11.15%
SP0534 1 1 3 0.54% 29.1% 7 65.0% 6 65.6% 7 0.31% 0.2% 0.7% 1.1% 3 11.15%
SP0633 1 1 2 0.03% 26.7% 6 72.0% 5 72.0% 5 0.14% 0.1% 0.2% 0.3% 3 13.00%
SP0634 1 1 2 0.03% 26.7% 6 72.0% 5 72.0% 5 0.14% 0.1% 0.2% 0.3% 3 13.00%
SP0733 1 1 3 0.61% 39,1% 7 48.9% 4 52.6% 5 1.22% 0.3% 1.2% 2.4% 2 0.00%
SP0734 1 1 3 0.61% 39.1% 7 48.9% 4 52.6% 5 1.22% 0.3% 1.2% 2.4% 2 0.00%
SP2332 1 1 7 0.89% 32.7% 6 55.2% 5 55.4% 6 1.45% 6.7% 6.8% 11.0% 2 1.78%
SP2333 1 1 3 0.25% 63.9% 8 31.2% 5 32.5% 6 0.41% 0.4% 0.5% 1.6% 2 1.33%
SP2334 1 1 7 0.38% 57.7% 8 36.0% 6 37.1% 8 0.62% 1.7% 1.7% 4.6% 2 1.42%
SP3032 1 1 1 3.09% 39.9% 6 13.4% 4 14.1% 6 7.56% 1.4% 2.7% 17.0% 3 0.69%
SP3033 1 1 1 0.00% 8.2% 7 84.8% 6 88.8% 7 0.08% 0.4% 0.6% 0.7% 2 6.73%
SP3034 1 I 2 0.43% 12.6% 7 74.8% 7 78.3% 10 1.13% 0.6% 0.9% 1.2% 3 5.88%
SP3433 1 1 3 0.10% 35.6% 6 57.9% 6 60.4% 9 0.72% 1.7% 1.7% 2.9% 2 6.67%
SP3434 1 1 3 0.10% 35,6% 6 57.9% 6 60.4% 9 0.72% 1.7% 1.7% 2.9% 2 6.67%
Table 25. 1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and NP
= Ninepipe). The two digjts following the letters are the number of the pothole. The following digjt refers to the season of sampling (1 = spring, 2 = summer, and 3 = fall)
and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample Disturbance classes Metric code
code 2 classes 5 classes GAST% HEMtx MOLtx 0D 0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
SPOlll 1 1 0.0% 1 0 4.5% 2 0.5% 0.00% 86.9% 6.01% 3 0.0% 6.0% 16.33
SP0112 1 1 0.0% 0 0 0.4% 1 0.2% 0.00% 34.8% 1.09% 3 0.0% 1.1% 3
SP0U4 1 1 0.0% 1 0 2.4% 2 0.3% 0.00% 82.1% 3.53% 4 0.0% 3.5% 19.33
SP0211 1 1 16.2% 2 4 16.6% 3 0.1% 0.14% 35.6% 16.76% 4 0.0% 16.8% 31
SP0212 1 1 10.6% 0 2 14.1% 2 1.2% 0.00% 27.3% 16.47% 3 0.0% 16.5% 3.5
SP0214 1 1 15.6% 2 4 16.4% 3 0.2% 0.12% 33.9% 16.73% 4 0.0% 16.7% 34.5
SP0511 1 1 40.1% 3 4 11.5% 5 0.0% 0.20% 86.4% 14.48% 6 0.0% 14.5% 18.25
SP0512 1 1 69.3% 1 3 5.2% 5 0.0% 0.00% 30.6% 9.04% 6 0.0% 9.0% 11.67
SP0513 1 1 50,7% 0 3 16.4% 3 0.0% 0.00% 17.6% 18.91% 5 0.0% 18.9% 12.67
SP0514 1 1 54.0% 3 4 10.0% 7 0.0% 0.08% 40.6% 13.22% 9 0.0% 13.2% 42.58
SP0611 1 1 19.3% 1 3 24.5% 5 0.3% 6.21% 55.6% 29.41% 6 0.0% 29.4% 22.5
SP0612 1 1 35.6% 1 3 15.4% 5 0.2% 0.50% 22.7% 18.66% 6 0.0% 18.9% 19
SP0613 1 1 85.4% 0 5 0.4% 1 6.3% 0.00% 0.0% 1.26% 2 0.0% 1.3% 3
SP0614 1 1 61.2% 1 5 8.5% 7 3.7% 1.26% 22.1% 10.64% 8 0.0% 10.7% 44.5
SP0711 1 1 43.5% 3 4 12.2% 4 3.1% 0.00% 20.0% 15.27% 5 0.0% 15.3% 5
SP0712 1 1 8.5% 2 6 6.8% 3 0.2% 0.00% 48.3% 7.75% 4 0.7% 7.7% 8.25
SP0713 1 1 52.7% 0 4 4.6% 1 0.0% 0.00% 0.0% 5.34% 2 0.0% 5.3% 3.5
SP0714 1 1 28.2% 4 6 7.0% 5 0.6% 0.00% 26.8% 8.18% 6 0.4% 8.2% 16.75
SP0811 1 1 0.0% 1 0 2.4% 3 0.7% 0.00% 74.5% 2.45% 4 0.0% 2.4% 9.33
SP0812 1 1 0.8% 0 3 0.6% 2 0.2% 0.00% 24.1% 2.08% 3 33.0% 2.1% 7.67
SP0814 1 1 0.4% 1 3 1.5% 4 0.4% 0.00% 71.2% 2.27% 5 16.2% 2.3% 17
SFlOll 1 1 35.7% 2 5 4.0% 2 0.1% 0.00% 33.3% 5.45% 3 0.0% 5.5% 15.25
SP1012 1 1 22.3% 2 3 16.1% 3 0.3% 0.16% 27.3% 17.21% 4 0.0% 17.2% 21
SP1013 1 I 39.7% 1 4 5.0% 3 0.0% 0.00% 22.2% 9.93% 4 0.0% 9.9% 7.5
SP1014 1 1 32.9% 4 6 7.2% 4 0.1% 0.04% 27.6% 9.17% 5 0.0% 9.2% 43.75
SP1611 1 1 4.8% 1 2 16.7% 2 0.8% 0.00% 37.9% 19.05% 4 0.0% 19.0% 12
SP1612 1 1 1.8% 0 1 0.0% 0 3.6% 0.00% 0.0% 5.36% I 0.0% 5.4% 1.5
SP1614 1 1 3.8% 1 3 11.5% 2 1.6% 0.00% 18.3% 14.84% 4 0.0% 14.8% 13.5
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and NP
= Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 = fall)
and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample Disturbance classes Metric code
code 2 classes 5 classes GAST% HEMtx MOLtx 0D 0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
SP2111 1 1 0.0% 0 0 5.4% 2 0.4% 0.00% 42.9% 6.61% 3 0,0% 6.6% 5.67
SP2114 1 1 0.0% 0 0 5.4% 2 0.4% 0.00% 42.9% 6.61% 3 0.0% 6.6% 5.67
SP2311 1 1 2.1% 3 1 7.9% 1 0.0% 0.00% 80.6% 7.85% I 0.0% 7.9% 3.75
SP2312 1 I 14.8% 3 3 5.7% 4 0.0% 1.43% 78.6% 6.19% 5 1.4% 6.2% 3.25
SP2313 1 1 15.5% 0 4 0.7% 2 3.5% 0.00% 18.9% 0.70% 2 0.0% 0.7% 1.33
SP2314 1 1 13.2% 4 5 2.8% 4 2.3% 0.26% 49.7% 2.86% 5 0.3% 2.9% 8.33
SP2511 1 1 0.1% 1 2 10.7% 4 0.0% 2.15% 66,7% 11.28% 5 0.4% 11.3% 21
SP2512 1 1 3.5% 0 3 0.5% 1 2.4% 0.00% 21.4% 7.26% 2 17.7% 7.3% 9
SP2514 1 1 1.5% 1 3 6.7% 4 1.0% 1.29% 60.6% 9.67% 5 7.3% 9.7% 30
SP26U 1 1 0.0% 3 0 11.0% 5 0.3% 0.00% 80.0% 11.31% 6 0.0% 11.3% 9.5
SP2612 1 1 1.2% 1 2 5.8% 2 0.4% 0.00% 85.3% 7.34% 4 0.0% 7.3% 4.75
SP2614 I 1 0.5% 3 2 8.7% 5 0.3% 0.00% 83.7% 9.58% 7 0.0% 9.6% 14.25
SP2811 1 1 50.2% 1 7 20.9% 3 0.0% 0.00% 30.0% 20.92% 3 0.4% 20.9% 12.5
SP2812 1 1 37.8% 1 7 9.2% 3 8.4% 0.00% 0.0% 15.13% 5 16.0% 15.1% 4.5
SP2813 1 1 46.1% 1 7 17.0% 3 2.8% 0.00% 25.0% 18.99% 5 5.6% 19.0% 17
SP3011 1 1 29.7% 1 4 18.1% 6 0.0% 0.72% 66.7% 18.12% 6 0.0% 18.1% 6.25
SP3012 1 1 19.7% 0 5 26.4% 5 0.0% 0.56% 0.0% 28.65% 6 0.6% 28.7% 12.75
SP3013 1 1 35.2% 0 4 9.0% 3 0.0% 0.00% 19.4% 9.55% 4 1.0% 9.5% 6.33
SP3014 1 1 29.1% 1 5 16.5% 9 0.0% 0.34% 21.2% 17.43% 10 0.6% 17.4% 25.33
SP3411 1 1 21.6% 1 4 3.9% 3 0.0% 0.00% 78.6% 3.93% 3 0.0% 3.9% 4.5
SP3412 1 1 39.0% 2 2 1.6% 3 0.0% 0.00% 36.8% 1.95% 4 0.0% 2.0% 3.67
SP3413 1 1 79.3% 0 2 0.0% 0 2.6% 0.57% 4.0% 0.00% 0 0.0% 0.0% 0
SP3414 1 1 49.5% 2 4 1.6% 3 0.9% 0.21% 25.0% 1.71% 4 0.0% 1.7% 8.17
BC1622 1 1 4.1% 1 6 2.0% 3 0.0% 0.00% 0.0% 2.25% 5 5.8% 2.3% 4.5
BC1624 1 1 4.1% 1 6 2.0% 3 0.0% 0.00% 0.0% 2.25% 5 5.8% 2.3% 4.5
BC2021 1 2 47.8% 3 9 15.0% 3 0.0% 2.93% 25.0% 16.13% 5 0.0% 16.1% 13.75
BC2022 1 2 44.9% 2 10 9.3% 3 1.3% 0.00% 0.0% 12.71% 5 3.4% 2.7% 7.5
BC2024 1 2 46.6% 3 10 12.7% 3 0.5% 1.73% 25.0% 14.73% 5 1.4% 14.7% 21.25
BC2422 1 1 2.3% 2 5 8.9% 5 0.0% 0.65% 55.2% 9.36% 6 0.0% 9.6% 22.25
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Blackfix>t/Clearwater (Ovando), and NP 
= Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 = fall) 
and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (I to 5) and revised (1 to 2) disturbance 
classifications are given for each sample.
Sample Disturbance classes Metric code
code 2 classes 5 classes GAST% HEMtx MOLtx 0D 0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
BC2423 1 1 24.0% 0 4 4.5% 3 0.5% 0.00% 3.2% 5.62% 4 0.1% 5.6% 15
BC2424 1 1 13.9% 2 6 6.6% 5 0.3% 0.30% 1.3% 7.36% 6 0.5% 7.5% 37.25
BC3522 1 2 37.3% 4 4 15.0% 3 0.3% 0.00% 5.0% 23.82% 5 0.0% 24.5% 19.5
BC3523 1 2 4.1% 0 4 0.9% 2 0.0% 0.00% 0.0% 9.68% 3 0.5% 9.7% 7
BC3524 1 2 21.5% 4 5 8.3% 3 0.2% 0.00% 0.7% 17.10% 5 0.2% 17.4% 26.5
BC3622 1 2 2.2% 2 1 34.8% 2 0.0% 0.00% 90.5% 34.83% 2 0.0% 34.8% 23.25
BC3623 1 2 0.0% 3 0 25.3% 2 5.7% 0.00% 15.6% 26.53% 4 0.0% 26.5% 21.667
BC3624 1 2 1.0% 3 1 29.6% 2 3.1% 0.00% 40.3% 30.26% 4 0.0% 30.3% 44.917
BC3722 1 2 18.3% 3 4 4.9% 2 0.0% 0.00% 28.9% 5.25% 3 35.7% 5.3% 9.667
BC3723 1 2 8.0% 0 4 5.3% 2 0.0% 0.00% 33.3% 6.37% 3 49.7% 6.4% 20
BC3724 1 2 11.8% 3 4 5.2% 2 0.0% 0.00% 30.6% 5.96% 3 44.5% 6.0% 29.667
BC3822 1 2 13.0% 3 7 3.9% 4 0.0% 0.24% 25.6% 4.36% 5 1.1% 4.4% 9.25
BC3823 1 2 4.9% 0 8 0.5% 3 0.0% 0.00% 0.0% 0.52% 4 0.1% 0.5% 6
BC3824 1 2 6.2% 3 8 1.0% 5 0.0% 0.04% 0.3% 1.12% 6 0.3% 1.1% 15.25
NP0522 2 4 0.0% 1 0 1.8% 2 14.0% 0.00% 0.0% 1.75% 2 0.0% 2.6% 3
NP0524 2 4 0.0% 1 0 1.8% 2 14.0% 0.00% 0.0% 1.75% 2 0.0% 2.6% 3
NP0822 2 3 1.3% 3 1 0.0% 0 30.4% 0.00% 0.0% 0.00% 0 0.0% 0.0% 0
NP0824 2 3 1.3% 3 1 0.0% 0 30.4% 0.00% 0.0% 0.00% 0 0.0% 0.0% 0
NP2022 2 3 0.0% 0 0 0.0% 0 0.0% 0.00% 58.0% 0.00% 0 0.0% 0.0% 0
NP2024 2 3 0.0% 0 0 0.0% 0 0.0% 0.00% 58.0% 0.00% 0 0.0% 0.0% 0
NP3022 2 4 2.2% 3 1 0.4% 1 0.8% 0.00% 4.7% 0.39% I 0.0% 6.3% 21.333
NP3023 2 4 65.1% 0 3 0.0% 0 1.1% 0.00% 2.7% 0.00% 0 0.0% 0.0% 0
NP3024 2 4 11.4% 3 3 0.3% 1 0.8% 0.00% 4.6% 0.33% 1 0.0% 5.3% 21.333
NP3122 2 4 18.0% 6 2 4.5% 1 0.5% 0.00% 44.4% 4.50% 1 0.0% 53.5% 71.333
NP3123 2 4 16.6% 2 1 3.5% 1 0.0% 0.00% 6.2% 3.48% 1 0.0% 3.8% 6.25
NP3124 2 4 17.2% 6 2 3.9% 1 0.2% 0.00% 8.4% 3.94% 1 0.0% 26.0% 77.583
NP3222 2 3 1.5% 4 2 0.0% 0 2.0% 0.00% 0.0% 0.00% 0 0.0% 0.0% 0
NP3224 2 3 1.5% 4 2 0.0% 0 2.0% 0.00% 0.0% 0.00% 0 0.0% 0.0% 0
SP0122 1 1 0.0% 1 0 6.6% 1 5.8% 0.36% 2.3% 9.85% 2 0.0% 9.9% 9
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and NP
= Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and 3 = fall)
and the last d i^t is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample
code
Disturbance classes Metric code
2 classes 5 classes GAST% HEMtx MOLtx 0D 0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
SP0124 1 1 0.0% 1 0 6.6% 1 5.8% 0.36% 2.3% 9.85% 2 0.0% 9.9% 9
SP0222 1 1 8.8% I 4 4.2% 3 0.0% 0.00% 78.2% 4.41% 4 0.0% 4.6% 6
SP0224 1 1 8.8% I 4 4.2% 3 0.0% 0.00% 78.2% 4.41% 4 0.0% 4.6% 6
SP0522 1 1 22.5% 2 3 14.4% 4 0.0% 0.79% 60.0% 15.61% 5 0.0% 16.2% 27.33
SP0523 1 1 13.0% 1 3 8.4% 3 0.0% 0.00% 8.8% 9.21% 4 0.0% 9.2% 32.5
SP0524 1 1 16.1% 2 4 10.3% 4 0.0% 0.26% 21.2% 11.28% 5 0.0% 11.5% 59.83
SP0622 1 1 6.7% 1 6 2.3% 6 0.0% 0.00% 36.1% 2.51% 7 0.0% 2.6% 17.5
SP0623 1 1 54.4% 1 6 1.7% 4 0.0% 0.00% 7.0% 2.26% 5 0.0% 2.3% 8.5
SP0624 1 1 23.7% 2 6 2.1% 7 0.0% 0.00% 26.8% 2.42% 8 0.0% 2.5% 26
SP0722 1 1 26.7% 2 4 4.9% 5 0.0% 0.00% 57.4% 5.17% 6 0.1% 5.2% 13.67
SP0723 1 1 7.6% 0 4 3.4% 3 0.0% 0.00% 10.5% 3.65% 4 0.0% 3.7% 14
SP0724 1 1 15.4% 2 6 4.0% 5 0.0% 0.00% 20.4% 4.27% 6 0.1% 4.3% 27.67
SP0822 1 1 0.0% 2 1 8.3% 3 0.0% 0.00% 79.0% 8.27% 3 20.1% 8.3% 30.5
SP0824 1 1 0.0% 2 1 8.3% 3 0.0% 0.00% 79.0% 8.27% 3 20.1% 8.3% 30.5
SP1021 1 1 53.1% 2 5 18.4% 3 0.0% 0.00% 33.3% 19.81% 5 0.0% 20.8% 10.75
SP1022 1 1 47.6% 2 6 8.5% 5 0.0% 0.00% 3.2% 9.76% 7 0.0% 10.1% 11
SP1023 1 1 48.3% 4 6 13.4% 3 0.2% 0.00% 10.0% 14.15% 4 0.0% 14.1% 14.5
SP1024 1 1 48.9% 4 7 12.4% 6 0.1% 0.00% 4.9% 13.44% 8 0.0% 13.8% 36.25
SP1622 1 1 1.4% 0 2 0.7% 1 7.1% 0.71% 21.1% 1.42% 2 0.0% 1.4% 4
SP1624 1 1 1.4% 0 2 0.7% 1 7.1% 0.71% 21.1% 1.42% 2 0.0% 1.4% 4
SP2322 1 1 23.6% 4 4 10.9% 5 0.0% 0.00% 13-6% 11.49% 6 0.0% 11.5% 6.67
SP2323 1 1 14.2% 0 3 0.1% 1 4.7% 0.00% 15.2% 0.15% 1 0.0% 0.1% 0.5
SP2324 1 I 15.6% 4 5 1.7% 5 4.0% 0.00% 15.0% 1.78% 6 0.0% 1.8% 7.17
SP2522 1 1 0.2% 1 2 1.1% 1 1.3% 0.49% 60.3% 1.62% 2 5.2% 1.8% 2.75
SP2524 1 1 0.2% 1 2 1.1% 1 1.3% 0.49% 60.3% 1.62% 2 5.2% 1.8% 2.75
SP2821 1 1 21.5% 2 4 61.5% 4 0.0% 0.00% 0.0% 61.54% 4 0.8% 64.6% 21
SP2822 1 1 16.2% 2 6 0.8% 3 2.3% 0.00% 0.0% 1.93% 4 28.6% 1.9% 5
SP2824 1 1 16.8% 2 6 7.5% 6 2.1% 0.00% 0.0% 8.58% 7 25.5% 8.9% 26
SP3022 1 1 22.3% 3 4 33.1% 7 0.0% 3.31% 32.0% 35.54% 8 0.0% 35.5% 14.33
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Table 25, 1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and NP
= Ninepipe). The two digits following the letters are the number of the pothole. The following di^t refers to the season of sampling (1 = spring, 2 = summer, and 3 = fall)
and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2) disturbance
Sample Disturbance classes Metric code
code 2 classes 5 classes GAST% HEMtx MOLtx 0D0% ODOtx OLIG% OM+SCV% ORTtoCRD 0T% OTtx PELE% POET% POETab
SP3023 1 1 2.1% 0 4 3.9% 3 0.0% 0.00% 5.6% 3.91% 3 0.0% 3.9% 15
SP3024 1 1 4.0% 3 5 6.7% 9 0.0% 0.31% 6.2% 6.91% 10 0.0% 6.9% 29.33
SP3422 1 1 42.3% 3 3 1.5% 3 0.0% 0.00% 5.7% 1.49% 3 0.2% 1.5% 3
SP3423 1 1 39.7% 2 3 0.8% 1 2.8% 0.00% 0.0% 1.13% 2 0.0% 1.1% 2
SP3424 1 I 41.1% 4 4 1.2% 3 1.3% 0.00% 4.5% 1.32% 4 0.1% 1.3% 5
SP0533 1 1 22.9% 3 4 3.0% 2 0.0% 0.15% 60.0% 3.48% 4 0.0% 3.7% 24
SP0534 1 1 22.9% 3 4 3.0% 2 0.0% 0.15% 60.0% 3.48% 4 0.0% 3.7% 24
SP0633 1 1 14.3% 2 5 0.9% 4 0.0% 0.08% 34.9% 1.03% 6 0.0% 1.1% 21
SP0634 1 1 14.3% 2 5 0.9% 4 0.0% 0.08% 34.9% 1.03% 6 0.0% 1.1% 21
SP0733 I 1 16.8% 2 5 4.6% 5 0.0% 0.00% 12.5% 5.50% 6 0.0% 5.8% 9.5
SP0734 1 1 16.8% 2 5 4.6% 5 0.0% 0.00% 12.5% 5.50% 6 0.0% 5.8% 9.5
SP2332 1 1 10.9% 3 3 2.1% 4 0.0% 0.00% 61.3% 2.22% 5 0.0% 8.9% 26.67
SP2333 1 1 15.3% 2 5 1.2% 1 0.0% 0.00% 27.7% 1.29% 2 0.0% 1.7% 20.5
SP2334 1 1 14.4% 4 5 1.4% 4 0.0% 0.00% 37.9% 1.47% 5 0.0% 3.1% 47.17
SP3032 1 1 25.4% 1 4 32.6% 5 0.0% 1.03% 56.4% 34.02% 7 0.0% 35.4% 34.33
SP3033 1 1 4.8% 0 5 2.4% 3 0.0% 0.00% 6.3% 2.52% 4 0.0% 2.9% 17.5
SP3034 1 1 7.7% 1 5 6.6% 6 0.0% 0.14% 7.6% 6.94% 8 0.0% 7.5% 51.83
SP3433 1 1 18.6% 1 4 1.0% 2 0.0% 0.00% 45.7% 1.09% 3 0.1% 2.7% 26.5
SP3434 1 1 18.6% 1 4 1.0% 2 0.0% 0.00% 45.7% 1.09% 3 0.1% 2.7% 26.5
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling ( 1 = spring, 2 = summer, and
3 = fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2)
Sample
code
Disturbance classes Metric code
2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+Pltx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TRICH%
SPOlll 1 1 22.6% 3 11.17% 11 3 15.95% 80.25% 1.72% 2.057 1.2% 6.0% 1.5%
SP0112 1 1 34.3% 3 0.45% 2 2 0.72% 88.89% 0.82% 1.054 0.0% 0.0% 0.7%
SP0114 1 1 23.8% 4 5.77% 11 4 8.28% 80.59% 1.26% 1.716 0.6% 5.4% 1.1%
SP0211 1 1 73.4% 4 18.92% 15 7 18.24% 83.33% 0.68% 2.153 1.5% 24.4% 0.1%
SP0212 1 1 56.0% 3 18.82% 6 4 14.12% 100.00% 9.41% 2.543 0.0% 0.0% 2.4%
SP0214 1 1 71.1% 4 18.91% 16 7 17.82% 84.48% 1.58% 2.253 1.3% 19.6% 0.4%
SP0511 1 1 76.8% 6 14.09% 12 7 43.25% 99.09% 4.37% 2.236 0.2% 4.5% 3.0%
SP0512 1 1 49.3% 6 10.08% 7 6 70.80% 99.28% 4.13% 1.911 0.5% 0.0% 3.9%
SP0513 1 1 69.1% 5 18.91% 4 4 51.74% 96.30% 2.49% 1.917 2.0% 23.5% 2.5%
SP0514 1 1 64.8% 9 13.48% 15 8 56.06% 98.63% 3.88% 2.214 0.7% 6.8% 3.2%
SP0611 1 1 83.3% 6 32.68% 9 5 21.24% 98.48% 8.50% 2.503 0.3% 5.6% 4.9%
SP0612 1 1 77.6% 7 19.65% 7 6 36.07% 97.97% 3.73% 2.247 0.2% 4.5% 3.2%
SP0613 1 1 30.0% 2 1.88% 4 5 85.36% 99.51% 0.84% 1,922 0.2% 7.1% 0.8%
SP0614 1 1 72.4% 9 11.84% 13 9 61.66% 99.23% 2.94% 2.535 0.2% 5.9% 2.2%
SP0711 1 1 80.0% 5 16.79% 8 6 44.27% 100.00% 8.40% 2.498 0.0% 0.0% 3.1%
SP0712 1 1 53.2% 4 11.27% 8 9 11.50% 94.23% 1.88% 1.528 0.0% 0.0% 0.9%
SP0713 1 1 38.9% 2 8.40% 3 5 52.67% 97.18% 3.05% 2.101 1.5% 18.2% 0.8%
SP0714 1 1 54.5% 6 11.23% 14 9 29.91% 97.22% 3.30% 2.144 0.5% 7.1% 1.2%
SP0811 1 1 3.4% 4 4.45% 14 4 50.31% 74.23% 0.09% 1.519 16.1% 23.5% 0.1%
SP0812 1 1 29.9% 3 1.72% 5 4 1.99% 5.49% 1.90% 1.344 1.1% 22.2% 1.4%
SP0814 1 1 5.7% 5 3.11% 16 7 26.59% 50.81% 0.98% 1.808 8.7% 23.4% 0.8%
SPlOll I 1 87.1% 3 4.74% 6 9 36.01% 97.11% 2.14% 2.126 0.1% 11.1% 1.4%
SP1012 1 1 90.5% 4 16.72% 7 6 22.79% 95.21% 1.31% 2.117 0.8% 45.5% 1.1%
SP1013 1 1 76.9% 4 5.63% 5 5 40.40% 98.39% 5.30% 1.907 0.7% 22.2% 5.0%
SP1014 1 1 86.7% 5 7.94% 13 11 33.33% 97.01% 2.43% 2.202 0.4% 26.1% 1.9%
SP1611 1 1 45.3% 4 37.30% 13 5 13.49% 51.52% 3.97% 3.17 4.8% 20.7% 2.4%
SP1612 1 1 8.8% 1 12.50% 1 2 1.79% 100.00% 8.93% 1.788 0.0% 0.0% 5.4%
SP1614 1 1 31.0% 4 29.67% 13 6 9.89% 52.94% 5.49% 3.175 3.3% 10.0% 3.3%
00O
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC ~ Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following di^t refers to the season of sampling (1 = spring, 2 = summer, and
3 = fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2)
Sample
code
Disturbance classes Metric code
2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH‘WDI TAN% TANtoCRD TRICH%
SP2111 1 1 44.7% 3 27.24% 13 1 3.11% 17.39% 7.00% 2.877 0.4% 4.8% 1.2%
SP2114 1 1 44.7% 3 27.24% 13 1 3.11% 17.39% 7.00% 2.877 0.4% 4.8% 1.2%
SP2311 1 1 32.6% 1 28.80% 10 3 14.14% 93.10% 0.52% 2.301 1.0% 6.5% 0.0%
SP2312 1 1 23.6% 5 11.43% 11 4 29.52% 89.86% 0.48% 2.1 1.0% 4.8% 0.5%
SP2313 1 1 7.0% 2 3.14% 4 5 17.25% 94.29% 0.17% 1.181 0.0% 0.0% 0.0%
SP2314 1 1 18.8% 5 8.83% 19 6 18.95% 92.86% 0.29% 1.805 0.3% 2.8% 0.1%
SP2511 1 1 41.2% 5 14.63% 11 7 10.87% 36.16% 1.34% 2.086 3.2% 20.0% 0.5%
SP2512 1 1 65.9% 2 0.81% 2 3 4.30% 18.82% 6.72% 1.476 0.3% 7.1% 6.7%
SP2514 1 1 46.4% 5 9.11% 12 8 8.25% 30.34% 3.49% 2.078 2.0% 18.3% 3.0%
SP2611 1 1 71.7% 6 27.08% 15 4 2.98% 31.25% 2.08% 2.1 0.6% 13.3% 0.3%
SP2612 1 1 35.8% 4 12.74% 8 6 11.97% 77.50% 3.09% 1.892 1.5% 11.8% 1.5%
SP2614 1 1 53.8% 7 20.84% 17 7 6.89% 56.94% 2.52% 2.134 1.0% 12.2% 0.8%
SP2811 1 1 83.3% 3 25.94% 8 9 51.46% 91.79% 1.67% 2.603 2.5% 60.0% 0.0%
SP2812 1 1 90.0% 5 10.08% 4 7 37.82% 70.31% 6.72% 2.611 0.0% 0.0% 5.9%
SP2813 1 1 85.0% 5 20.67% 9 9 46.93% 84.85% 3.35% 2.848 1.7% 50.0% 2.0%
SP3011 1 1 73.5% 6 23.19% 12 6 34.06% 97.92% 2.90% 2.257 0.7% 11.1% 0.0%
SP3012 1 1 81.0% 6 34.27% 9 4 19.66% 94.59% 2.25% 1.881 0.6% 8.3% 2.2%
SP3013 1 1 23.5% 4 24.12% 6 4 41.21% 78.85% 1.01% 2.382 9.0% 29.0% 0.5%
SP3014 1 1 49.4% 10 27.01% 19 6 32.91% 85.54% 1.83% 2.469 4.5% 25.1% 0.9%
SP3411 1 I 56.3% 3 7.64% 11 5 23.58% 90.76% 0.22% 1.557 0.2% 7.1% 0.0%
SP3412 1 1 36.7% 4 2.66% 7 5 39.89% 96.15% 0.71% 1.373 1.2% 36.8% 0.4%
SP3413 1 1 0.0% 0 0.86% 2 3 79.60% 91.72% 0.00% 1.254 2.9% 40.0% 0.0%
SP34I4 1 1 26.8% 4 3.20% 14 7 50.47% 92.95% 0.33% 1.792 1.6% 34.0% 0.1%
BC1622 1 1 90.0% 5 3.25% 8 7 4.13% 41.77% 1.13% 1.135 0.0% 0.0% 0.3%
BC1624 1 1 90.0% 5 3.25% 8 7 4.13% 41.77% 1.13% 1.135 0.0% 0.0% 0.3%
BC2021 1 2 93.2% 5 21.41% 8 11 48.09% 98.80% 0.88% 2.572 0.6% 50.0% 1.2%
BC2022 1 2 100.0% 5 9.75% 4 10 44.92% 92.98% 0.85% 2.391 0.0% 0.0% 3.4%
BC2024 1 2 95.5% 5 16.64% 8 11 46.79% 96.43% 0.87% 2.635 0.3% 50.0% 2.1%
BC2422 1 1 43.4% 8 14.42% 13 8 9.04% 80.77% 0.43% 1.628 2.2% 17.2% 0.4%
oo
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summer, and
3 = fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (I to 5) and revised (1 to 2)
Sample
code
Disturbance classes Metric code
2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TRICH%
BC2423 1 1 10.7% 4 16.48% 5 4 25.47% 70.83% 1.12% 2.161 9.5% 20.2% 1.1%
BC2424 1 1 19.4% 8 15.52% 14 8 17.83% 72.95% 0.80% 2.196 6.1% 19.7% 0.8%
BC3522 1 2 79.6% 6 21.32% 11 7 37.62% 99.17% 11.60% 2.69 0.3% 5.0% 8.8%
BC3523 1 2 17.6% 3 70.97% 5 3 4.15% 50.00% 8.76% 1.632 3.7% 8.2% 8.8%
BC3524 1 2 41.3% 6 44.93% 13 7 21.70% 91.03% 10.25% 2.68 1.9% 7.7% 8.8%
BC3622 1 2 81.6% 2 38.95% 8 3 7.12% 95.00% 0.75% 1.753 0.4% 4.8% 0.0%
BC3623 1 2 67.0% 4 34.69% 8 4 2.04% 23.81% 2.04% 2.314 6.5% 50.0% 1.2%
BC3624 1 2 73.8% 4 36.61% 12 5 4.32% 53.47% 1.46% 2.207 3.8% 35.1% 0.7%
BC3722 1 2 39.2% 3 7.61% 9 7 20.47% 35.76% 0.91% 2.029 1.1% 13.3% 0.4%
BC3723 1 2 69.0% 3 5.41% 3 5 8.92% 14.95% 1.80% 1.627 1.1% 37.0% 1.1%
BC3724 1 2 55.3% 3 6.22% 10 7 13.19% 22.44% 1.47% 1.852 1.1% 22.2% 0.8%
BC3822 1 2 48.7% 5 6.96% 11 7 12.97% 82.09% 1.06% 1.634 1,8% 38.5% 0.5%
BC3823 1 2 0.7% 4 3.32% 5 8 4.89% 49.34% 0.09% 1.231 4.9% 6.4% 0.0%
BC3824 1 2 1.7% 6 3.89% 14 9 6.15% 56.80% 0.24% 1.533 4.4% 6.7% 0.1%
NP0522 2 4 3.3% 3 45.61% 6 0 0.00% 0.00% 0.00% 1.385 0.0% 0.0% 0.0%
NP0524 2 4 3.3% 3 45.61% 6 0 0.00% 0.00% 0.00% 1.385 0.0% 0,0% 0.0%
NP0822 2 3 0.0% 0 29.11% 3 2 1.27% 25.00% 0.00% 1.614 0.0% 0.0% 0.0%
NP0824 2 3 0.0% 0 29.11% 3 2 1.27% 25.00% 0.00% 1.614 0.0% 0.0% 0.0%
NP2022 2 3 0.0% 0 2.17% 3 2 48.70% 90.32% 5.22% 1.409 5.2% 6.0% 0.0%
NP2024 2 3 0.0% 0 2.17% 3 2 48.70% 90.32% 5.22% 1.409 5.2% 0.6% 0.0%
NP3022 2 4 7.0% 2 5.27% 5 5 6.15% 66.32% 0.10% 1.063 0.8% 0.9% 0.0%
NP3023 2 4 0.0% 0 6.86% 2 4 64.57% 99.12% 0.57% 1.256 0.0% 0.0% 0.0%
NP3024 2 4 6.7% 2 5.50% 6 14.68% 84.21% 0.17% 1.288 0.7% 0.9% 0.0%
NP3122 2 4 92.2% 2 15.50% 14 7 20.00% 96.39% 1.00% 1.974 0.5% 11.1% 0.0%
NP3123 2 4 6.1% 2 5.90% 7 4 20.27% 75.28% 0.15% 1.638 6.7% 11.3% 0.0%
NP3124 2 4 43.0% 2 10.19% 16 7 20.15% 83.37% 0.53% 2.185 3.9% 11.3% 0.0%
NP3222 2 3 0.0% 0 4.48% 3 4 1.49% 27.27% 0.00% 1.34 0.0% 0.0% 0.0%
NP3224 2 3 0.0% 0 4.48% 3 4 1.49% 27.27% 0.00% 1.34 0.0% 0.0% 0.0%
SP0122 1 1 13.3% 2 21.53% 9 1 0.73% 1.75% 3.28% 2.182 35.8% 55.7% 3.3%
00to
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling (1 = spring, 2 = summ^, and
3 = fall) and the last digit is the sampling zone (1= wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original ( I to 5) and revised (1 to 2)
Sample Disturbance classes Metric code
code 2 classes S classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TRICH%
SP0124 1 1 13.3% 2 21.53% 9 1 0.73% 1.75% 3.28% 2.182 35.8% 55.7% 3.3%
SP0222 1 1 8.4% 5 11.71% 9 6 46.45% 95.28% 2.11% 1.928 2.3% 4.6% 0.2%
SP0224 1 1 8.4% 5 11.71% 9 6 46.45% 95.28% 2.11% 1.928 2.3% 4.6% 0.2%
SP0522 1 1 24.0% 6 24.70% 6 8 52.57% 90.48% 1.58% 2.466 5.5% 10.8% 1.2%
SP0523 1 1 10.7% 4 12.89% 6 5 19.83% 43.21% 0.85% 1.808 26.1% 33.8% 0.8%
SP0524 1 1 14.3% 6 16.71% 8 8 30.42% 61.03% 1.09% 2.274 19.4% 28.3% 1.0%
SP0622 1 1 6.7% 8 9.46% 9 6 19.66% 73.48% 0.22% 1.683 7.1% 19.7% 0.2%
SP0623 1 1 6.9% 5 4.91% 6 8 56.57% 91.42% 0.53% 2.279 5.3% 17.5% 0.5%
SP0624 1 1 6.8% 9 7.83% 10 8 32.86% 83.57% 0.33% 2.113 6.5% 19.0% 0.3%
SP0722 1 1 14.4% 6 11.48% 11 7 44.39% 91.43% 0.25% 2.403 4.0% 13.1% 0.3%
SP0723 1 1 4.4% 4 7.95% 6 6 15.91% 52.14% 0.78% 1.788 14.6% 18.4% 0.3%
SP0724 1 1 6.7% 6 9.39% 11 8 27.53% 72.69% 0.57% 2.307 10.3% 17.3% 0.3%
SP0822 1 1 15.8% 3 13.69% 9 5 35.23% 60.19% 0.41% 1.651 3.3% 7.4% 0.0%
SP0824 1 1 15.8% 3 13.69% 9 5 35.23% 60.19% 0.41% 1.951 3.3% 7.4% 0.0%
SP1021 1 1 93.5% 6 21.74% 7 7 53.62% 100.00% 1.93% 2.348 0.0% 0.0% 1.4%
SP1022 1 1 34.7% 8 14.33% 11 9 48.17% 89.77% 1.52% 2.544 5.5% 29.0% 1.2%
SP1023 1 1 85.3% 4 14.88% 8 10 48.54% 99.00% 1.46% 2.347 0.5% 20.0% 0.7%
SP1024 1 I 60.2% 9 16.00% 17 11 49.38% 95.24% 1,58% 2.628 2.5% 27.2% 1.1%
SP1622 1 1 5.0% 2 26.60% 10 7 10.64% 83.33% 4.96% 2.719 2.1% 7.9% 0.7%
SP1624 1 1 5.0% 2 26.60% 10 7 10.64% 83.33% 4.96% 2.719 2.1% 7.9% 0.7%
SP2322 1 1 25.3% 6 18.39% 12 8 27.59% 68.57% 4,60% 2.818 12.6% 37.3% 0.6%
SP2323 1 1 0.2% 1 7.12% 3 4 25.87% 81.65% 0.00% 1.558 5.8% 7.6% 0.0%
SP2324 1 I 2.5% 6 8.75% 13 9 26.12% 79.35% 0.66% 1.956 6.8% 9,6% 0.1%
SP2522 1 1 3.6% 3 5.83% 9 3 27.35% 57.68% 0.97% 1.929 14.9% 31.5% 0.5%
SP2524 I I 3.6% 3 5.83% 9 3 27.35% 57.68% 0.97% 1.929 14,9% 31.5% 0.5%
SP2821 1 1 98.8% 5 70.00% 6 3 21.54% 96.55% 0.00% 1.822 0.0% 0.0% 0.0%
SP2822 1 1 5.9% 4 29.54% 7 5 16.22% 35.00% 1.16% 2.102 1.5% 5.0% 1.2%
SP2824 1 1 24.5% 8 34.05% 11 5 16.81% 38.51% 1.03% 2.323 1.4% 5.0% 1.0%
SP3022 1 1 63.2% 8 39.67% 12 8 28.93% 89.74% 3.31% 2.776 3.3% 16.0% 2.5%
00w
Table 25.1999 Metric values. The first two letters in the sample code refer to the location of the pothole (SP = South Pasture, BC = Biackfoot/CIearwater (Ovando), and
NP = Ninepipe). The two digits following the letters are the number of the pothole. The following digit refers to the season of sampling ( I = spring, 2 = summer, and
3 = fall) and the last digjt is the sampling zone (1 - wet meadow, 2 = shallow marsh, 3 = deep marsh, and 4 = composite). The original (1 to 5) and revised (1 to 2)
Sample Disturbance classes Metric code
code 2 classes 5 classes POETCRD POETtx PRED% PREDtx SC+PItx SCRAP% SCtoSC+FC SH% SH-WDI TAN% TANtoCRD TRICH%
SP3023 I 1 4.0% 3 18.49% 5 5 7.29% 58.33% 0.00% 1.252 5.2% 5.6% 0.0%
SP3024 1 1 7.5% 10 20.50% 16 8 9.35% 65.03% 0.31% 1.573 5.0% 5.9% 0.2%
SP3422 1 1 11.4% 3 2.64% 7 6 42.98% 86.38% 0,00% 1.693 6.6% 57.1% 0.0%
SP3423 1 1 23.5% 2 3.40% 5 4 39.66% 100.00% 0.28% 1.656 0.0% 0.0% 0.3%
SP3424 I 1 14.4% 4 3.00% 10 6 41.43% 91.98% 0.13% 1.827 3.5% 44.7% 0.1%
SP0533 1 1 5.4% 5 12,23% 10 7 61.92% 84.75% 0.54% 2.041 11.1% 17.1% 0.5%
SP0534 1 1 5.4% 5 12.23% 10 7 61.92% 84.75% 0.54% 2.041 11.1% 17.1% 0.5%
SP0633 I I 1.6% 7 13.28% 9 8 39.45% 75.21% 0.16% 2.103 13.0% 18,1% 0.1%
SP0634 I 1 1.6% 7 13.28% 9 8 39.45% 75.21% 0.16% 2.103 13.0% 18.1% 0.1%
SP0733 1 1 2.4% 7 19.57% 11 8 22.94% 100.00% 1.22% 2.319 0.0% 0.0% 0.9%
SP0734 1 1 2.4% 7 19.57% 11 8 22.94% 100.00% 1.22% 2.319 0.0% 0.0% 0.9%
SP2332 1 1 13.9% 6 16.24% 13 6 44.72% 96.17% 0.56% 2.273 1.8% 3.2% 0.1%
SP2333 I 1 5.2% 3 5.60% 6 8 23.88% 94.74% 0.25% 1.856 1.3% 4.3% 0.1%
SP2334 I 1 8.0% 6 7.72% 15 8 28.03% 95.19% 0.31% 2.071 1.4% 3.9% 0.1%
SP3032 1 1 72.5% 8 41.24% 7 7 32.99% 97.96% 1.72% 2.408 0.7% 5.1% 1.4%
SP3033 I 1 3.4% 5 13.20% 8 6 10.18% 60.20% 0.17% 1.456 6.7% 7.9% 0.2%
SP3034 1 1 9.1% 9 17.14% 13 8 13.38% 69.46% 0.39% 1.82 5.9% 7.9% 0.3%
SP3433 1 1 4.5% 4 7.55% 6 7 45,06% 87.11% 0.16% 2.267 6.6% 11.4% 0.1%
SP3434 1 1 4.5% 4 7.55% 6 7 45.06% 87.11% 0.16% 2.267 6.6% 11.4% 0.1%
Appendix B: Raw Macroinvertebrate Data
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see
Tables 24 and 25 in Appendix A.
Sample Carabidae Carabidaje Chiysomelidae Chrysomelidae Chrysomelidae
code Year adult larvae Alticinae Donaciinae larvae
Chrysomelidae 
Prasocuris
Chrysomelidae Coccinellidae 
adult
Coleoptera
unidentifiable
Curculionidae 
Listronotus A
SP15 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP22 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP23 1998 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP25 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP27 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00
SP29 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50
SP0212 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.75
SP0511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.75
SP0612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0711 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25
SP0712 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPlOll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP1611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see
Tables 24 and 25 in Appendix A.
Carabidae Carabidae Chrysomelidae Chrysomelidae Chrysomelidae Chrysomelidae Chrysomelidae Coccinellidae Coleoptera CurculionidaeSample
code Year adult larvae Alticinae Donaciinae larvae Prasocuris adult unidentifiable Listronotus A
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP1022 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP1622 1999 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
$
Table 26. Number of macroinvertebrate indviduals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables
24 and 25 in Appendix A.
Curculionidae Curculionidae Curculionidae Dytiscidae Dyttscidae Dytiscidae Dytiscidae Dytiscidae Dytiscidae Dytiscidae Dytiscidae Dytiscidae
Sample Year Listronotus B Listronotus C Rhinocyllus Acilius Acilius Agabetes Agabini Agabus Colymbetes Colymbetini Coptotomus Coptotomus
code_________________________  conicus larva adult larva larva adult adult larva larva adult
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
N Pll 1997 0.00 0.00 0.00 0.00 0.00 33.00 0.00 0.00 0.00 0.00 0.00 1.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 18.00 0.00 0.00 0.00 0.00 1.00 0.00
NP13 1997 0.00 0.00 1.00 0.00 0.00 4.00 0.00 0.00 0,00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 4.00 0.00 0.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.00 0.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 13.00 0.00 0.00
BC21 1997 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 13.00 0.00 0.00
BC22 1997 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00
BC23 1997 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.00 0.00 0.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 31.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 14.00 0.00 0.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 252.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIl 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
Sample Year 
code
Dytiscidae
Dytiscus
larva
Dytisc.
Dytiscus
adult
Dytiscidae Dytiscidae Dytiscidae 
early instar Graphoderus Graphoderus 
larva adult
Dytiscidae Dytiscidae 
Hydaticus Hydroporini 
larva larva
Dytiscidae
Hydroporus
adult
Dytisc.
Hygrotus
adult
Dytisc.
Ilybius
adult
Dytiscidae
Laccophilus
adult
Dytiscidae
Liodessus
adult
Dytiscidae
Oreodytes
larva
SP2311 1999 0.00 0.00 1.75 0.00 0.00 0.00 1.75 0.00 1.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.50 0.00 0.00 1.25 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.75 0.00 0.00 0.00 0.00
SP2811 1999 0.25 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.25 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.75 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.50 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0.33 0.00 0.00 0.00 0.00 1.33 0.00 0.67 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00
BC3822 1999 0.00 0.00 0.25 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.33 0.00 0.00 0.33 0.00 0.33 0.00 0.00 0.00 0.00
NP3123 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see
Tables 24 and 25 in Appendix A.
Dytiscidae Dytiscidae Dytiscidae Eucinetidae Gyrinidae Gyrinidae Haliplidae Haliplidae Haliplidae Hatiplidae Haliplidae Helophoridae Hydrochidae 
Sample Year Rhantus Stictotarsus unident. adult Gyrinus Gyrinus early Haliplus Haliplus Peltodytes Peltodytes Helophorus Hydrochus
VO00
code adult larva adult instar larva adult larva adult
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00
NP03 1997 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 1.00 0.00 0.00
NP04 1997 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 4.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
NPIO 1997 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
N Pll 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.00 0.00 0.00 0.00
NP13 1997 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC20 1997 0.00 0.00 0.00 1.00 0.00 1.00 0.00 3.00 1.00 0.00 0.00 5.00 0.00
BC21 1997 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00
BC22 1997 0.00 6.00 7.00 0.00 0.00 1.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00
BC23 1997 0.00 0.00 3.00 0.00 1.00 10.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00
BC24 1997 0.00 0.00 3.00 0,00 0.00 2.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00
BC26 1997 0.00 0.00 8.00 0.00 0.00 4.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00 0.00 1.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.00 0.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 3.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0.00 0.00 0.00
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Tabic 26. Number of macroinvertebrate individuîüs collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see
Tables 24 and 25 in Appendix A.
Dytiscidae Dytiscidae Dytiscidae Eucinetidae Gyrinidae Gyrinidae Haliplidae Haliplidae Haliplidae 
Sample Year Rhantus Stictotarsus unident. adult Gyrinus Gyrinus early Haliplus Haliplus
code adult larva adult instar larva adult
Haliplidae Haliplidae 
Peltodytes Peltodytes 
larva adult
Helophoridae Hydrochidae 
Helophorus Hydrochus
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 2.00 4.00 1.00 0.00 0.00 5.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.75 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,50 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilid. Hydrophilid.
code Year Anacaena(A) Anacaena (L) Berosus(A) Berosus(L) Cymbiodyta (A) Enochrus (A) Enochrus(L) Hydrobius(A) Hydrobius(L) Hydrochara (L)
SP14 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP15 1998 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 2.00 0.00 0.00 3.00 0.00 4.00 7.00 1.00 0.00 0.00
SP22 1998 0.00 0.00 0.00 0.00 0.00 1.00 2.00 0.00 0.00 0.00
SP23 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP25 1998 4.00 0.00 0.00 2.00 0.00 2.00 4.00 0.00 0.00 0.00
SP27 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP29 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.33 0.00 0.00 0.33 0.00 0.33 0.00 0.00 0.33 0.33
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP0212 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0612 1999 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0711 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07I2 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.00 0.00 0.33 0.00 0.00 4.67 0.00 0.00 1.00 0.33
SP0812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPlOll 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0,00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1611 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.50 0.00 1.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilid. Hydrophilid
code Year Anacaena (A) Anacaena (L) Berosus(A) Berosus(L) Cymbiodyta (A) Enochrus (A) Enochrus (L) Hydrobius (A) Hydrobius (L) Hydrochara (L)
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 0.00 0.50 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 , 0.00 0.00 0.00 0.00 0.00
SP26I1 1999 0.00 0.00 0.00 0.25 0.00 0.25 0.50 0.00 2.75 0.00
SP2612 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.75 0.00
SP2811 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP2812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.50 0.00 0.00 0.00 0.00 0.25 0.00 0.25 0.50 0.00
BC2021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0.00 0.00 0.67 0.00 0.33 0.67 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.67 0.00 0.00 0,00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 2.67 0.00 0.00 2.00 0.00 0.00 0.00
NP3123 1999 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.25 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00
o
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilid. Hydrophilid. Hydrophilid,
code Year Anacaena (A) Anacaena (L) Berosus(A) Berosus(L) Cymbiodyta (A) Enochrus (A) Enochrus (L) Hydrobius (A) Hydrobius (L) Hydrochara (L)
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 24.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 4.00 0.00 1.00 35.00 2.00 0.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
s
Sample
code
Hydrophilidae Hydrophilid. Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Scirtidae Scirtidae 
Year Hydrophilus Laccobius Paracymus Sphaeridünae Tropistemus Tropistemus unidentifiable Cyphon Cyphon 
larva adult adult adult larva larva
Staphylinidae Staphylinidae 
larvae Stenus
NPOl 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 2.00 4.00 0.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 1.00 11.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 1.00 14.00 0.00 0.00 0.00 0.00 0.00
NPll 1997 0.00 0.00 0.00 0.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 1.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 2.00 32.00 0.00 0.00 0.00 0.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 2.00 74.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
BC21 1997 0.00 0.00 1.00 0.00 0.00 l.OO 0.00 1.00 0.00 0.00 0.00
BC22 1997 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00
BC23 1997 0.00 0.00 0.00 1.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 1.00 0.00 0.00
BC26 1997 0.00 0.00 0.00 0.00 4.00 16.00 0.00 0.00 0.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Hydrophilidae Hydrophilid. Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Hydrophilidae Scirtidae Scirtidae Staphylinidae Staphylinidae
Sample Year Hydrophilus Laccobius Paracymus Sphaeridünae Tropistemus Tropistemus unidentifiable Cyphon Cyphon larvae Stenus
code larva adult adult adult larva larva
SP2311 1999 0.00 0.00 0.25 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.25 0.25 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34U 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
BC2021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.25
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.00 1.67 0.00 0.00 0.00 0.00 0.00
NP3123 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a I m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A. _________  ________
Sample
code
Staphylinidae Ceratopogonidae Ceratopogonid. Ceratopogoninae Ceratopogoninae Chaoboridae Chaoboridae Chironomid. Chironomidae Chironomidae
Year unidentifiable adult Chaoborus adult Chironomini
NPOl 1997 0.00 0.00 11.00 0.00 0.00 19.00 2.00 0.00 0.00 0.00
NP03 1997 0.00 0.00 4.00 0.00 0.00 28.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 24.00 0.00 0.00 102.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 110.00 8.00 0.00 68.00 0.00
NP07 1997 0.00 0.00 12.00 0.00 0.00 116.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 8.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 8.00 0.00 4.00 130.00 0.00 0.00 4.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 776.00 24.00 0.00 24.00 0.00
N Pll 1997 0.00 0.00 20.00 0.00 0.00 29.00 0.00 0.00 48.00 40.00
NP12 1997 0.00 0.00 32.00 0.00 0.00 32.00 0.00 0.00 80.00 0.00
NP13 1997 0.00 0.00 8.00 0.00 0.00 432.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 8.00 0.00 0.00 7.00 16.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 12.00 0.00 0.00 12.00 0.00 0.00 52.00 0.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 8.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 96.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 136.00 8.00 40.00
BC19 1997 0.00 0.00 32.00 0.00 0.00 2.00 0.00 24.00 0.00 0.00
BC20 1997 0.00 0.00 10.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
BC21 1997 0.00 0.00 12.00 0.00 0.00 1.00 3.00 5.00 0.00 0.00
BC22 1997 0.00 0.00 7.00 0.00 0.00 5.00 0.00 1.00 1.00 0.00
BC23 1997 0.00 0.00 4.00 0.00 0.00 8.00 0.00 4.00 0.00 0.00
BC24 1997 0.00 0.00 0.00 4.00 0.00 296.00 4.00 20.00 8.00 0.00
BC25 1997 0.00 0.00 8.00 0.00 0.00 8.00 48.00 0.00 96.00 0.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 8.00 56.00 16.00 64.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 8,00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 2.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 280.00 0.00 1.00 0.00 0.00
SP08 1998 1.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 40.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 7.00 1.00 0.00 4.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 22.00 0.00 0.00 20.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 6.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 56.00 8.00 0.00 424.00 96.00
SP13 1998 0.00 0.00 4.00 0.00 0.00 124.00 4.00 0.00 28.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.________________ __________
Sample
code
Staphylinidae Ceratopogonidae Ceratopogonid. Ceratopogoninae Ceratopogoninae
Year unidentifiable adult
Chaoboridae
Chaoborus
Chaoboridae Chironomid. 
pupae adult
Chironomidae
Chironomini
Chironomidae
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 2.00 0.00
SP0522 1999 0.00 0.00 1.33 0.00 0.00 0.00 0.00 1.33 4.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 140.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 74.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 1.33 0.00 0.00 8.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 192.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 4.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.33 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.25 0.00
SPI622 1999 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 22.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.33 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 184.00 0.00
SP2522 1999 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 2.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 4.00 0.00
SP3022 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 3.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 260.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 4.50 0.00
SP0533 1999 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 44.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 400.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 54.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.33 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 224,00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 24.00 0.00 0.00 392.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 144.00 40.00
w
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables
24 and 25 in Appendix A.
Sample
code Year
Chironomidae Chironomid. Chironomin. Chironomin. Chironomin. Culicidae 
pupae unident. early instar pupae Tanytarsini adult
CuUcid.
Aedes
Culicidae
Anopheles
Culicid.
Culex
Culicid.
Culiseta
Culicidae 
early instar
Culicid. Dasyheleinae 
pupae Dasyhelea
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00
NP03 1997 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00
NP04 1997 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 12.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00
NP07 1997 0.00 0.00 4.00 0.00 0.00 0.00 4.00 0.00 4.00 0.00 0.00 0.00 0.00
NP08 1997 8.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 4.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0,00
N Pll 1997 0.00 0.00 0.00 0.00 128.00 0.00 4.00 0.00 12.00 0.00 0.00 0.00 48.00
NP12 1997 0.00 0.00 0.00 0.00 24.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00
NP14 1997 32.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00 0.00
BC15 1997 20.00 0.00 0.00 0.00 52.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 0.00 0.00 3.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC17 1997 4.00 0.00 0.00 4.00 12.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
BC18 1997 0.00 0.00 0.00 48.00 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
BC20 1997 2.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2I 1997 0.00 0.00 0.00 0.00 5.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
BC22 1997 1.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC23 1997 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
BC24 1997 8.00 0.00 0.00 4.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC26 1997 32.00 0.00 0.00 8.00 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP05 1998 3.00 0.00 0.00 1.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP08 1998 4.00 0,00 0.00 0.00 24.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 3.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 12.00 0.00 0.00 0.00 10.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0.00
SP12 1998 32.00 0.00 0.00 0.00 48.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP13 1998 8.00 0.00 0.00 0.00 12.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables
Sample 
code Year
Chironomidae Chironomid. Chironomin. Chlronomin. Chironomin. Culicidae 
pupae unident, early instar pupae Tanytarsini adult
Culicid.
Aedes
Culicidae
Anopheles
Culicid.
Culex
Culicid. Culicidae 
Culiseta early instar
Culicid.
pupae
Dasyheleinae
Dasyhelea
SP2313 1999 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP2511 1999 0.00 0.00 3.00 0.00 6.00 1.00 3.00 0.00 0.00 0.00 0.00 23.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.33 0.00 0.33 0.00 0.00 0.00 0.00 0.33 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.50 0.25 0.50 0.00 0.00 0.00 0.00 4.50 0.00
SP2612 1999 0.00 0.00 0.00 0.25 1.00 0.00 0.75 0.00 0.00 0.00 0.00 0.25 0.00
SP2811 1999 0.00 0.00 0.00 0.00 1.50 0.00 0.25 0.00 0.00 0.00 0.00 0.75 0.00
SP2812 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.25 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.67 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.25 0.00 0.00 0.00 0.25 0.00 0.25 0.00 0.00 0.00 0.00 2,25 0.00
SP3412 1999 0.33 0.00 0.00 0.00 2.33 0.00 0.33 0.00 0.00 0.00 0.00 0.33 0.00
SP3413 1999 0.00 0.00 7.00 0.00 5.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 1.33 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 2.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 5.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0,00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 3.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.50 0.00 0.00 0.00 3.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
BC3823 1999 8.00 0.00 0.00 0.00 56.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0.00 2.67 0.00 0.00 0.00 0.00 0.00 5.33 2.67 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
NP3123 1999 1.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3223 1999 0.00 0,00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 1.33 0.00 4.00 0.67 32.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
00
Sample
code
Year
Diptera
larvae/
unknown
Diptera
pupae
Diptera/
Brachycera
larva
Diptera/ Dixidae 
Brachycera Dixella 
adult
Dixidae
pupae
Ephydridae
tulult
Ephydridae
pupae
Ephydridae
puparia/larvae
Orthocladiinae
Corynonuera
Orthocladiinae
pupae
Orthocladiinae
larvae
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 9.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 156.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00
NP07 1997 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 60.00
NP08 1997 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 76.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 304,00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 48.00
N Pll 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.00 4.00 0.00 460.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 248.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 456.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 512.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 284.00
BC16 1997 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 18.00 0.00 0.00 14.00
BC17 1997 0.00 0.00 0.00 4.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 120.00
BC18 1997 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 664.00
BC19 1997 0,00 0.00 0.00 26.00 4.00 0.00 46,00 0.00 0.00 0.00 0.00 144.00
BC20 1997 0.00 0.00 0.00 10.00 4.00 2.00 6.00 4.00 0.00 0.00 0.00 46.00
BC21 1997 0.00 0.00 0.00 0.00 5.00 2.00 1.00 0.00 0.00 1.00 0.00 32.00
BC22 1997 0.00 0.00 0.00 3.00 5.00 1.00 7.00 0.00 0.00 1.00 0.00 0.00
BC23 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 4.00 48.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 408.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 120.00
SP02 1998 0.00 0.00 0,00 2.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00
SP05 1998 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 1.00 3.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP07 1998 0.00 0.00 0.00 0.00 20.00 1.00 0.00 0.00 0.00 8.00 0.00 12.00
SP08 1998 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00
SP09 1998 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 19.00
SPIO 1998 0.00 0.00 0.00 0.00 4.00 2.00 0.00 0.00 0.00 0.00 0.00 50.00
SPll 1998 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 13.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 120.00
g
lu
"S.
I
f
E
C9
C
I
>
Ia
.£
1
I
1
I
Jè
<
i î
3 s
S I
;
I I
l i
8 8 ? 8 g § 8
iê 8 00(N «0 R(N 3
OO 
( S  \ o
0 « 0 f ) 0 0 0 0 0 I f ) I f ) 8 80 r - ' 0 0 VO If» 0 0 m <N
<N 0 <N 0 0 0 0 r n 0 OS
8 S S S S S
o  o  o  o  o  o
8 0 0 0 0 0 r->0 I f ) 0 I f ) 8 I f) 0 0
I f ) 8 8 0 0 0 00 0 0 0 0 100 (N 0 VO r o (N0 0 rs 0 0 0 0
—0 0 tN 0 0 0 0 0 0 «—1 « 0 0 0 0 (N 0 0 0 0 0
m  o  O  O  O
t n  VO *r> ^r» O  s o
^  O  O  O  O  ( N
8 8
S S 2 S S 2 S S S < = > ® o o r ^ o o o o o o o o o o o o o o o o o o o m
O O O O O O O O O O O O O v O O O O O O O O O O O O O O O O O O O O t ^
0 0 0 0 0 0 0 0 0 r » ^ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g g g g g g g g g g g g g g g g g g g g  
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
g g g g g g g g g g g s s
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o  oO O O O O O O O O O O O O O O O O O O Q O O O
o o o o o o o o o o o o o o o o o o o o o o o  
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
0 0 8 8 8 8 8 0 8 8
g g g g g g g g g g g g g g g g g g g g g g S S S S S S S S S S S S  , , « # * * # * * # # * * * # # # # # * * *   • * ■ " * * * » * * " — * - *0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g g g g g g g g
• ^ o o ' d ' O O O f v i o
8 8 8 8 8 8 8 8 8 8 8 8 8
O ^ O O O O O O O O O O O O O O O O O O O O O O O O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I f ) 0 0 I f ) 0 0 P P p p P P p P 0
0 0 0 0 0 0 0 P 0 0 0 0 P 0 0 0 0 <N 0 P ( S 0 0 0 0 0 0 0 0 0 R I f )
0 0
“
r i 0 0 0 <N fN» 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 P P P P P P P p p
8 0 0 0 0 0 0 0 0 0 0 0 0 0 P 0 P 0 0 0 0 0 0 0 0 r o 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p P p 0 p p P p p p
0 0 8 8 0 0 5 0 0 0 p 0 0 0 0 0 0 0 P 0 0 0 0 p 0 I f ) 0 0 0 0 0 R
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p p p p p p p p p
0 8 0 0 0 0 0 0 0 P 0 0 P 0 0 0 0 0 0 R 0 0 0 0 0 R 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 CO 0 0 OO OO OO 0 0 0 0 ON O n O n O n ON O n O n O n ON p P p p p p p P p p
Ov ON CTn0 \ O n O n O n O n O n O n ON O n O n O n O n O n O n O n ON p P P P P P P P p p
0 \ 0 \ O ) Ov O n O n Ov O n O n O n ON ON O n O n O n O n O n O n O n O n O n ON O n O n O n O n O n O n O n
<N fN| f f ) <N m (N fT) fN <N r o
O n fN| I f ) 0 0 O n 0
Cn| fN| (N <N (N <N m m <N <N I f ) I f ) I f ) VO VO p 9 0 0 0 0 VO
Cu n . Cu C u Cu Cu Cu P m Cu Cu CU Cu CU 0 0 0 0 0 0 0 0 0 p p P P P p
( / I c / i COQ /i c/3 C/3 c/3 c/3 C/ 3 c/5 C/3 Cu CU CU CU P m CU CU CU CU P j CU S s f t?C/3 c/3 c/3 C/3 C/ 3 c/3 c/3 c/3 c/3 C/3 c/3 C/3 C/3 c/ 3 c/5 C/5 C/5 C/ 5 c/ 5
o  o
8 8
o  o  *n o
o  o
II
119
B
*nic 8 s s g o o 8 snt-' o o ino 8 o mo *n o o O o o o enm g o r- o *f)o <Nvq o o g CMo CMg o o o o o o M*rî rn8 <N d d d ri d d d d d d —* cnd d d d ci d
w ^ O O O O O O O O O O O  
< N V % 0 0 0 0 0 0 0 0 0 0
o o o o o o o o o o o o o o o o o o o
o  so O
(N \d
I I
w i C ~ O O O O O O O O O O f n O O O O O O O O O  
f S \ O O O O O w n O O O W ) O m O O O O O O O O O  
0 0 0 < —' O O O O O O O O O O O
mo g g g o *ng o o o 8 «no o o o o o o o o o o o o o Oo o o oeso o o o *nCMo ©©o CMo o o o o o g o o o o ©o m©o o o od d d d d d d d o o d d d d d d d d d d d d d d o d CMOd d d d
O O O O O O O O
O O O O O O O O O O O O O O O O O O O O O O O O Oo o o o o o o o o o o o o o o o o o o o o o o o o  
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o 
o o o o
o o o o o o o o o o  
o o o o o o o o o
> g g g g S S S S S S S S S S S S S S S
o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o g o o o o o g o o
O O O O O O O O Ô O O O O O O O O O O O O O O O O O O O O O O O O O
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
g g g g g g g g g g g g
o o o o o o o o o o o o o o o o
S 8 8 S S S 8 ? S S S S S 8  8 S S S S
o o o o o o o o o o o o o o o o o o
8 8 S 8 8 8 8 8 8 8 8 8 S S S 8 Î Q 8 8 8 8 8 8 S 8 S S 8 8 8 S 8 8 8
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o g o o o o0 * ^ 0 0 0 0 0 0 0 0 0 0 0 0 0
o o o o o o o o o o o o o o o
«n o o o o o m o o o o oCMo ©©©©(S o o o o o
d d o o o o d d d d d d II
o o o o o o o o o o o o o g g *ng g o ©o o o o o o o o ©o o CM
o o d o d d d d d d d d o d d d o o o o o
o o o g g g g g g g g g g g g  o o o o o o o o o o o o o o o
o o o o o o o o o o o o
8 8 8 8 8 8 8 8 8 ^ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8  
o o o o o o o o o o o o d o o o o o o o o o o o o o o o o o o o o o
i i
o o o o o o o o o o o o g o o o o o o g g g g g g g g g g go o o o o o o o o o o © © ©o o o o mo o g ©o o o © ^ o
d d d d d d d d d d d o o o d d d d d d d d o d d d d  d d d i i
Os Os Os Os Os o Os o o o o o o oOs Os Os Os Os Os g Os o o Os o o gOS Os Os O O Os Os O o o o o o Os—H
CMm CM CM CM CMen CMen
m m m *n «n VO 3 OO OO o O O Tl-CMCMCMCMCMCMCMCMCMm m en çn çnOl, Ph Pu OU PU PU PU PU Oh eu Oh eu Pu OhGC (A {/) (/) en en en en en en en en en en en
1 1 I I 1 1 1 1 1 1 1 1 1 8 1 1 1 1 1—H
C4 fS mCMmCMmCM«n CMmen mCMen CMmes CN «N es CMCMCMCMCMCMCMCMCMCMCMCMCMCM<N'O o o *nmsO VO C' OO OO *£}2SO o
g g g g g g g g g g g g g 1
0
1 1 1
en m
I I
120
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
NJ
Sample
code
Year
Diptera
larvae/
unknown
Diptera
pupae
Diptera/
Brachycera
larva
Diptera/ Dixidae 
Brachycera Dixella 
adult
Dixidae
pupae
Ephydridae
adult
Ephydridae
pupae
Ephydridae
puparia/larvae
Orthocladiinae
Corynonuera
Orthocladiinae
pupae
Orthocladiinae
larvae
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 28.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.67
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 49.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33 0.00 50.67
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 88.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.67
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 128.00
SP1021 1999 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 2.33
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 42.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.67
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 252.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 464.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 101.33
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 104.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 7.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00
SP3433 1999 0.00 0.00 0.00 8.00 8.00 0.00 0.00 0.00 0.00 0.00 8.00 248.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
Ww
Sample
code
Sciomyàdae 
Year adult
Sciomyàdae
puparia/larvae
Stratiomyidae Stratiomyidae Stratiomyidae Tabanidae Tanypodinae Tanypodinae Tanypodinae 
Odontomyia Stratiomys unidentifiable larvae early instar Pentaneurini Procladiini
(Procladius)
Tanypodinae 
Procladiini or 
Macropelopiini
Tanypodinae
pupae
SP13 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00
SP14 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00
SP15 1998 0,00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 0.00
SP17 1998 0.00 1.00 0.00 0.00 0.00 0.00 0.00 28.00 0.00 8.00 0.00
SPÏ9 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 1.00 9.00 4.00
SP22 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 8.00 0.00
SP23 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00 0.00
SP25 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00 0.00 64.00 8.00
SP27 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 2.00 0.00
SP29 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00
SP30 1998 0.00 4.00 0.00 2.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00
SP34 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.25 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.67 0.00 0.00 0.00
SP0611 1999 0.00 0.25 0.00 0.25 0.00 0.00 0.00 0.75 0.00 0.00 0.00
SP0612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.75 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00
SP0711 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0712 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 1.00 0.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
SP0812 1999 0.00 0.00 0,00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00
spion 1999 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP1611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate inÆviduals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sciomyzidae Sciomyzidae Stratiomyidae Stratiomyidae Stratiomyidae Tabanidae Tanypodinae Tanypodinae Tanypodinae Tanypodinae Tanypodinae 
Sample Year adult puparia/larvae Odontomyia Stratiomys unidentifiable larvae early instar Pentaneurini Procladiini Procladiini or pupae 
code tProcladius'i Macrooeloniini
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.00 0.00 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
SP2811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
SP2812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
SP3011 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.25 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.67 4.00 0.00 0.00
SP34I1 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 4.50 0.50 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.33 0.00 18.67 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.75
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.33 0.00
BC3622 1999 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00
BC3722 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 1.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.67 0.00
NP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.33 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.33 0.00
NP3123 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 2.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appenchx A.
Sciomyzidae Sciomyzidae Stratiomyidae Stratiomyidae Stratiomyidae Tabanidae Tanypodinae Tanypodinae Tanypodinae Tanypodinae Tanypodinae 
Sample Year adult puparia/larvae Odontomyia Stratiomys unidentifiable larvae early instar Pentaneurini Procladiini Procladiini or pupae 
code fProcladius'i Macrooeloniini
to
LA
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 2.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00" 0.00 0.00 0.00 0.00 2.00 0.00 3.33 0.00
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 2.00 1.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 4.00 8.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00 32.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 10.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.33 0.00 1.33 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0,00 4.00 0.00 12.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 2.00 0.00
SP1021 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.67 0.67 1.33 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.25 0.25
SP1622 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 26.00 0.00 4.00 0.00
SP2322 1999 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.33 0.00 1.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 1.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.00 28.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.33
SP3023 1999 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 36.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,50 0.00 1.50 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 8.00 4.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 128.00 96.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 12.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.67 26.67 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 24.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 8.00 24.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 16.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code
Tipulidae Tipulidae Tipulidae
Prionocera
Tipulidae Tipulidae Baetidae
Callibaetis
Baetidae Caenidae Gastropoda Gastropoda Lymnaeidae Lymnaeidae Lymnaeidae
NPOl 1997 0.00 7.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 3.00 0.00 0.00 0.00 0.00 14.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 28.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 4.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N Pll 1997 0.00 4.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00 0.00 0.00 0.00 0,00 16.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 76.00 0.00 0.00 0.00 0.00 0.00 0.00 736.00
BC17 1997 0.00 0.00 4.00 0.00 0,00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 64.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 46.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 20.00 0.00 4.00 0.00 24.00
BC20 1997 2.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 70.00
BC21 1997 0.00 0.00 5.00 1.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 72.00
BC22 1997 0.00 0.00 0.00 1.00 0.00 14.00 0.00 0.00 1.00 0.00 0.00 0.00 144.00
BC23 1997 0.00 4.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 72,00
BC24 1997 0.00 0.00 0.00 0.00 0.00 5.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 768.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 18.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 4.00 124.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 144.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 4.00 2.00 0.00 0.00 0.00 0.00 0.00 268.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 184.00
SP08 1998 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 232,00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 280.00
SPll 1998 4.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 96.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 60.00
SP13 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
wo
Sample Physidae Physid, Physidae Planorbidae Planorbid. Planorbid. Planorbidae Planorbidae Valvatidae Belostomatidae Belostomatid. Corixidae Corixidae
code Year Aplexa Physa Physella Armiger Gyraulus Menetus Planorbella Promenetus Valvata early instar Lethocerus Callicorixa Cenocorixa
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 68.00 0.00 0.00 0.00 2.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 76.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.00 0.00 1.00 0.00 6.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00 0.00 0.00 4.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0,00 21.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 64.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 56.00 0.00 160.00 0.00 0.00 0.00 32.00 0.00
N Pll 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 2.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 360.00 0.00 0.00 0.00 12.00 2.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.00 0.00 0.00 0.00 9.00 1.00
NPI4 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 20.00 92.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00
BC16 1997 0.00 0.00 0.00 224.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 5.00
BC17 1997 0.00 0.00 0.00 160.00 384.00 0.00 0.00 0.00 16.00 1.00 1.00 76.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.00 8.00
BC19 1997 8.00 168.00 0.00 12.00 4.00 4.00 24.00 0.00 4.00 0.00 0.00 0.00 0.00
BC20 1997 190.00 0.00 0.00 30.00 36.00 4.00 2.00 0.00 6.00 0.00 0.00 3.00 0.00
BC21 1997 0.00 20.00 0.00 0.00 8.00 16.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
BC22 1997 0.00 0.00 0.00 64.00 400.00 352.00 112.00 0.00 0.00 0.00 0.00 12.00 0.00
BC23 1997 0,00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 6.00 1.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 40.00 4.00
BC25 1997 0.00 0.00 0.00 64.00 376.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 1.00
BC26 1997 0.00 0.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 8.00
SP02 1998 0.00 0.00 0.00 0.00 4.00 8.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 28.00 48.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP06 1998 0.00 0.00 0.00 12.00 48.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 228.00 0.00 16.00 60.00 20.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 4.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 2.00 0.00 4.00 21.00 9.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 24.00 0.00 0.00 184.00 24.00 56.00 0.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 8.00 0.00 56.00 36.00 28.00 36.00 0.00 0.00 0.00 0.00 4.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 136.00 4.00 0.00 0.00 0,00 0.00 0.00 1.00 0.00
SP13 1998 0.00 0.00 0.00 0.00 54.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or In a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A._____________
Sample
code
Physidae Physid Physidae Planorbidae Planorbid.
Year
Planorbid.
Menetus
Planorbidae
Planorbella
Planorbidae
Promenetus
Valvatidae
Valvata
Belostomatidae Belostomatid
Lethocerus
Corixidae
Callicorixa
Corixidae
Cenocorixa
SP14 1998 0.00 0.00 0.00 0.00 72.00 104.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP15 1998 0.00 0.00 0.00 0.00 60.00 14.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 264.00 136.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 0.00 0.00 0.00 0.00 67.00 0.00 18.00 0.00 0.00 0.00 0.00 1.00 0.00
SP22 1998 0.00 0.00 0.00 8.00 61.00 27.00 2.00 0.00 0.00 0.00 0.00 2.00 0.00
SP23 1998 0.00 0.00 0.00 0.00 52.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00
SP25 1998 0.00 0.00 0.00 0.00 76.00 140.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP27 1998 0.00 0.00 0.00 0.00 160.00 1200.00 0.00 0.00 0.00 0.00 0.00 7.00 7.00
SP28 1998 0.00 0.00 0.00 0.00 4.00 16.00 78.00 0.00 0.00 0.00 0.00 0.00 0.00
SP29 1998 0.00 2.00 0.00 0.00 54.00 24.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30 1998 0.00 0.00 0.00 16.00 36.00 36.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 0.00 0.00 0.00 172.00 64.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 4.50 11.75 0.00 9.25 0.00 0.00 0.00 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0,00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.00 0.50 0.00 0.00 28.00 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0512 1999 0.00 0.00 0.00 0.00 20.00 54.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 14.67 17.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 2.75 4.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0612 1999 0.00 0.00 0.00 0.00 3.25 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 48.00 60.00 8.00 0.00 0.00 36.00 0.00 0.00 0.00 0.00
SP0711 1999 0.00 3.75 0.00 0.00 0.75 3.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0712 1999 0.00 3.25 0.00 0.75 2.50 1.25 0.00 0.00 0.00 0.00 0,00 0.00 0.00
SP0713 1999 0,00 2.50 0.00 0.00 12.50 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0812 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 2.67 0.00 0.00 0.00 0.00 0.00
SPlOll 1999 0.00 8.00 0.00 0.00 12.00 24.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 11.20 0.00 2.40 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.00 0.50 0.00 0.00 7.50 14.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.50 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2311 1999 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 5.75 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
u>
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
KJ
Sample Physidae Physid Physidae Planorbidae Planorbid. Planorbid. Planorbidae Planorbidae Valvatidae Belostomatidae Belostomatid Corixidae Corixidae
code Year Aplexa Physa Physella Armiger Gyraulus Menetus Planorbella Promenetus Valvata early instar Lethocerus Callicorixa Cenocorixa
SP2313 1999 0.00 0.00 0.00 0.67 27.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 3.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.50 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2811 1999 10.50 0.00 0.00 0.50 4.50 1.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.25 0.00 0.00 1.00 3.25 1.25 0.75 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.75 1.25 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.50 0.75 4.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 2.00 15.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.00 0.00 0.00 19.75 2.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.00 0.00 70.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 24.00 114.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BCI622 1999 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 1.00 2.75 0.00 0.00 0.25 4.50 20.50 0.00 2.00 0.00 0.00 0.00 0.00
BC2022 1999 3.50 8.25 0.00 0.00 1.25 2.50 6.25 0.00 2.25 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.25 0.00 0.00 1.50 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 9.33 45.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 15.25 6.50 0.00 0.00 0.00 0.00 0,00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.33 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
BC3722 1999 0.00 0.00 0.00 0.00 8.00 21.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 2.00 19.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 1.50 0.00 0.00 3.75 3.00 14.00 0.00 1.75 0.00 0.00 0.00 0.00
BC3823 1999 0.00 1.00 0.00 3.50 24.00 6.50 3.00 0.00 14.50 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.33 0.00
NP3022 1999 0.00 0.00 0.00 0.00 7.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67
NP3023 1999 0.00 0.00 0.00 0.00 36.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0,00 0.00 0.00 0.00 23.33 0.00 0.67 0.00 0.00 2.67 0.00 0.33 0.00
NP3123 1999 0.00 0.00 0.00 0.00 27.50 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
NP3223 1999 0.00 0.00 0.50 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 3.50
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code Year
Corixidae Corixidae 
Corisella instar
Corixidae
Hesperocorixa
Corixidae
Sigara
Gerridae
early
instar
Gerridae
Gerris
Gerridae
Limnoporus
Gerridae Hemiptera 
unidentifiable Lygaeidae
Hemiptera Hemiptera 
Rhopalidae unidentifiable
Miridae
adult
Nepidae
Ranatra
NPOl 1997 0.00 25.00 0.00 4.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 0.00 17.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 32.00 8.00 16.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 6.00 3.00 9.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 38.00 18.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 51.00 4.00 16.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
NP09 1997 0.00 48.00 3.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 12.00 16.00 36.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N Pll 1997 0.00 33.00 1.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 8.00 26.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 17.00 2.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 6.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 5.00 1.00 2.00 9.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 2.00 0.00 2.00 1.00 2.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
BC17 1997 0.00 156.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC18 1997 0.00 12.00 0.00 0.00 14.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 78.00 0.00 0.00 10.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
BC20 1997 0.00 19.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC21 1997 0.00 76.00 0.00 0.00 12.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
BC22 1997 0.00 39.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
BC23 1997 0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00
BC24 1997 0.00 80.00 4.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
BC25 1997 0.00 21.00 1.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC26 1997 4.00 48.00 4.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP02 1998 0.00 2.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP05 1998 0.00 9.00 0.00 0.00 3.00 2.00 0.00 0.00 0.00 0.00 1.00 0.00 2.00
SP06 1998 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP07 1998 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
SP08 1998 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 4.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 0.00 1.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997, 1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
On
Sample 
code Year
Corixidae
Corisella
Corixidae
early
instar
Corixidae
Hesperocorixa
Corixidae
Sigara
Gerridae
early
instar
Gerridae
Gerris
Gerridae Gerridae Hemiptera 
Limnoporus unidentifiable Lygaeidae
Hemiptera Hemiptera 
Rhopalidae unidentifiable
Miridae
adult
Nepidae
Ranatra
SP2311 1999 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.25 0.00 0.00 0.75 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
SP2612 1999 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2811 1999 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3011 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.00 0.00 0,00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.33 0,00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75 0.00
BC2021 1999 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 9.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0,00 2.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 6.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 2.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.25 0.00 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.33 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.67 0.00 0.33 2.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
NP3123 1999 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
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Sample
code Year
Corixidae Corixidae 
Corisella instar
Corixidae
Hesperocorixa
Corixidae
Sigara
Gerridae
early
instar
Gerridae
Gerris
Gerridae
Limnoporus
Gerridae Hemiptera 
unidentifiable Lygaeidae
Hemiptera Hemiptera 
Rhopalidae unidentifiable
Miridae
adult
Nepidae
Ranatra
NP3223 1999 0.00 5.50 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0222 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0522 1999 0.00 2.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 1.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1023 1999 0.00 0.50 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2322 1999 0.00 2.67 1.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 1.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.67 0.33 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 1.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.00 0.00 2.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
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Sample
code
Year
Notonectidae
Notonecta
Saldidae
Saldula
Homoptera Homoptera Homoptera Hymenoptera 
aphids hoppers Phyllidae Braconidae
adult
Hymenoptera Hymenoptera Hymenoptera 
Diapriidae Formicidae Perilampidae 
adult adult
Hymenoptera
Pteromalidae
adult
Hymenoptera
unidentifiable
NPOl 1997 33.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 30.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
NP04 1997 38.00 0.00 0.00 3.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
NP05 1997 27.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 36.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 28.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 37.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 42.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N Pll 1997 25.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 56.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 6.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 188.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 160.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC17 1997 52.00 1.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC18 1997 176.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 46.00 1.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC20 1997 0.00 2.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
BC2Î 1997 7.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC22 1997 20.00 0.00 1.00 3.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00
BC23 1997 14.00 1.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC24 1997 22.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 56.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC26 1997 272.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP02 1998 3.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
SP05 1998 7.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
SP06 1998 1.00 0.00 2.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP08 1998 0.00 0.00 2.00 1.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00
SP09 1998 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 10.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
SP12 1998 11.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
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Sample
code
Year
Notonectidae
Notonecta
Saldidae
Saldula
Homoptera Homoptera Homoptera 
aphids hoppers Phyllidae
Hymenoptera
Braconidae
adult
Hymenoptera
Diapriidae
adult
Hymenoptera
Formicidae
Hymenoptera
Perilampidae
adult
Hymenoptera
Pteromalidae
adult
Hymenoptera
unidentifiable
SP13 1998 5.00 0.00 0.00 1.00 0,00 0.00 1.00 0.00 0.00 0.00 0.00
SPI4 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP15 1998 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP17 1998 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 8.00 0.00 3.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00
SP22 1998 14.00 0.00 4.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
SP23 1998 1.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP25 1998 9.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 1.00 0.00 0.00
SP27 1998 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP28 1998 2.00 0.00 3.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
SP29 1998 2.00 0.00 0.00 3.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
SP30 1998 3.00 0.00 0.00 1,00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0,00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0711 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0712 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0812 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPlOll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1611 1999 0.00 0.00 0.00 0.50 0.00 0.50 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Si
g
■a
Ji
î
I
i
S
u
o.
2
CT
03
.s
1
I
!i
H §
11
!'■
Z  {S;
I I*c
IIo E
211'
11'
H
li
2
II
Z
I I
03 
*-8 §
cS?
I
I
I.,
co
g g g g g g g g § § g § g o g g g g g o o o g g o g g g g g g o g o  
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
g g g g g g g g g g g g g g g g g g g g g g g g g g g g g
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
S S S 8
g g g g g g g
o o o o o o o
g g g g g g g g g g g g g g g g g g g g g g g g g g g  
o o o o o o o o o o o o o o o o o o o o o o o o o o o
g g g g g g g g g g g g g g g g g  
o o o o o o o o o o o o o o o o o o o o o o o o o o o O o o
a g g g g g g g g g g g g g g g g
o o o o
8888888 o o o o o o o o o o o o o o o o o oO O O O O O O O O O O O O O O O O O  
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
g g g g g g g
g g g g g g o o o o o o o * o o * n o o o o o o o o o o o o o o oO 0 O O O O O t S O < N O O O ' / ^ O O O O O O O O O O O
o o o o o o o o o o o o o o o o o o o o o o oo o o o o o o o o o o
g g g g g g g g g g g g g g g g g g g g g g g g g g g g
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
88888
o o o *oo o o o o o o mo m*oo o 8 *oo g g g g *oO g g go o o <No o o o o o o mo fi o o (No o g <=î o «oo o o
o o o o o o o o o o o o o o o o o O o o o o o o O o o o
8 8 8 
o o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * 0  
O O O O O O O O O O O O O O O O C J O < S  
o o o o o o o o o o o o o o o o o o o o o o o O o O O o o o o o
O O O O O O O Oo o o o o o o o o o
888 
o o o
o o
a 8 S S S g S 8 8 S 8 S S 8 8 8 g S S S S S S S 8 8 S S S S S S S S
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
8888 
o o o o
o o o o o o o o o o o 8 o o o o o *o«og *og o g g o o 8 go o o o o o o o o o o o o o o o <NfSo (No *o o o *oo
o o o o o o o o o o o o o o o o <No o o o o o o rno o o
o\ 8 ONONo\ ONOnONo O O O O O O o oOnOnOnO o o o O O O O O g oo o ONo OnONO o o o o O O O o o o
<NM <N (N «Nm <Nm 1—tCJ
i i i
*o
£ 2 i I
OO
E!
OO
o!
o
2
O
2
o
2 OUeu2
NOü0 §
(/></) c/3 C/3c/3c/3 (Aco </) C/3 c/3 c/3c/3 C/3 c/3 PQ m
n- n- *o *o SO 
< N  < N  r o  r o  f O  r o
o O o o o o g g
o o o o o g g g
o o o o o o o o
rs m m m <Nm
<NfS <N(S <N(N<N<Nee OO OOO O
m m o o rnm
U Uffl m z z
140
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code
Year
Notonectidae
Notonecta
Saldidae
Saldula
Homoptera Homoptera Homoptera 
aphids hoppers Phyllidae
Hymenoptera
Braconidae
adult
Hymenoptera
Diapriidae
adult
Hymenoptera Hymenoptera 
Formicidae Perilampidae 
adult
Hymenoptera
Pteromalidae
adult
Hymenoptera
unidentifiable
NP3223 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0222 1999 0.00 0.00 0.25 0.25 0.25 0.00 0.00 0.00 0.00 0.00 0.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1021 1999 1.00 0,00 0.00 0.50 0.00 0.25 0.25 0.25 0.00 0.00 0.00
SP1022 1999 0.67 0.00 0.00 0.33 0.00 0.00 0.00 0.33 0.00 0.33 0.00
SP1023 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2322 1999 1.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.75 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00
SP2822 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code
Year
Lepidoptera Pyralidae 
unident. Acentria
Pyralidae
Munroessa,
Synclita,
Neocataclysta
Aeshnidae
Aeshna
Aeshnidae
Anax
Aeshnidae 
early instar
Aeshnidae Coenagrionidae Coenagrionidae Coenagrionidae Coenagrionidae 
exuviae Coenagrion Coenagrion, early instar Nehalennia 
adult Enallagma
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPll 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 11.00 0.00 0.00
BC16 1997 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
BC17 1997 1.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 20.00 0.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 1.00 0.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC21 1997 0.00 0.00 0.00 0.00 0.00 21.00 0.00 0.00 0.00 0.00 0.00
BC22 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
BC23 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 36.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 36.00 0.00 0.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00
SP02 1998 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 52.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.00 49.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 84.00 27.00 0.00
SP07 1998 0.00 0.00 0.00 7.00 0.00 3.00 0.00 0.00 72.00 0.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 5.00 1.00 4.00 0.00 0.00 11.00 11.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 88.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 3.00 0.00 7.00 0.00 0.00 43.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explmiation of the sample code, see Tables 24
and 25 in Appendix A.
Sample Year 
code
Lepidoptera Pyralidae 
unident, Acentria
Pyralidae
Munroessa,
Synclita,
Neocataclysta
Aeshnidae
Aeshna
Aeshnidae
Anax
Aeshnidae 
early instar
Aeshnidae Coenagrionidae Coenagrionidae Coenagrionidae Coenagrionidae 
exuviae Coenagrion Coenagrion, early instar Nehalennia 
adult Enallagma
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 1.50 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00
SP2812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 2.50 0.00 0.75
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 1.00
SP3013 1999 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 5.33 0.00 0.00
SP3411 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.25 0.00 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 0.25 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 2.50 0.00 0.25
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.75 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.75 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample Year 
code
Lepidoptera Pyralidae 
unident. Acentria
Pyralidae
Munroessa,
Synclita,
Neocataclysta
Aeshnidae
Aeshna
Aeshnidae
Anax
Aeshnidae 
early instar
Aeshnidae Coenagrionidae Coenagrionidae Coenagrionidae Coenagrionidae 
exuviae Coenagrion Coenagrion, early instar Nehalennia 
adult Enallagma
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MP3123 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0222 1999 0.00 0.00 0.00 0.25 0,00 0.00 0.00 0.00 0.00 0.00 0.00
SP0522 1999 0.00 0.00 0.00 0.00 0.00 2.33 0.00 0.00 10.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 2.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 3.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 4.67 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 5.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.33 0.00
SP1023 1999 0.25 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.33 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 3.25 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.33 3.33 0.00 0.00 8.00 0.00 0.33
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.50 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.50 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.50 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.50 0.50 0.00 0.00 0.00 5.00 0.00 0.50
SP2332 1999 0.00 0.00 0.00 0.67 0.67 0.00 0.00 0.00 4.67 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.50 0.00 0.00
SP3032 1999 0.00 0.00 0.00 1.00 1.67 0.00 0.00 0.00 24.00 0.00 1.33
LA
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
Lepidoptera Pyralidae Pyralidae Aeshnidae Aeshnidae Aeshnidae Aeshnidae Coenagrionidae Coenagrionidae Coenagrionidae Coenagrionidae
Sample
code
Year unident. Acentria Munroessa,Synclita,
Neocataclysta
Aeshna Anax early instar exuviae Coenagrion
adult
Coenagrion,
Enallagma
early instar Nehalennia
SP3033 1999 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.50 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code Year
Corduliidae
Cordulia
Corduliidae 
early instar
Corduliidae
Epitheca
Corduliidae Gomphidae Lestidae Libellulidae Libellulidae LibelluUdae 
unident. early instar Lestes early instar Erythrodiplax Leucorrhinia
Libellulidae
Libellula
Libellulidae
Miathyria
Libellulidae
Sympetrum
NPOl 1997 0.00 0.00 0.00 0.00 0.00 21.00 0.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 2.00 0.00 1.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 12.00 1.00 0.00 0.00 0.00 0.00 1.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 1.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 22.00 1.00 0.00 0.00 0.00 0.00 1.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 13.00 3.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00
NPll 1997 0.00 0.00 0.00 0.00 0.00 3.00 1.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 1.00 2.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 3.00 11.00 0.00 0.00 0.00 0.00 6.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 1.00 12.00 0.00 0.00 0.00 0.00 2.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 14.00 1.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 192.00 0.00 0.00 0.00 0.00 0.00 4.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 384.00 0.00 0.00 0.00 0.00 0.00 22.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 228.00 8.00 0.00 0.00 0.00 0.00 20.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 364.00 2.00 0.00 0.00 0.00 1.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 0.00 264.00 6.00 0.00 0.00 0.00 0.00 6.00
BC21 1997 0.00 0.00 0.00 0.00 0.00 116.00 3.00 0.00 0.00 0.00 0.00 6.00
BC22 1997 0.00 0.00 0.00 0.00 0.00 340.00 0.00 0.00 0.00 0.00 0.00 5.00
BC23 1997 0.00 0.00 0.00 0.00 0.00 328.00 5.00 0.00 0.00 0.00 0.00 0.00
BC24 1997 0.00 0.00 0.00 0.00 0.00 228.00 0.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 72.00 2.00 0.00 0.00 0.00 0.00 3.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 2.00 4.00 0.00 0.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 3.00 2.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 4.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 1.00 0.00 0.00 1.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
SPI2 1998 0.00 0.00 0.00 0.00 0.00 0.00 17.00 0.00 0.00 0.00 0.00 0.00
SP13 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26.
and 25 in
Number of macroinvertebrate incUviduals collected in a qualitative sample {1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
00
Sample
code Year
Corduliidae
Cordulia
Corduliidae 
early instar
Corduliidae
Epitheca
Corduliidae
unident.
Gomphidae Lestidae Libellulidae 
early instar Lestes early instar
Libellulidae Libellulidae 
Erythrodiplax Leucorrhinia
Libellulidae
Libellula
Libellulidae
Miathyria
Libellulidae
Sympetrum
SP14 1998 0.00 0.00 0,00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00
SP15 1998 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 LOO
SP22 1998 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 1.00 0.00
SP23 1998 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00
SP25 1998 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00
SP27 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 5.00 4.00 0.00 0.00 0.00 0.00 1.00
SP29 1998 0.00 0.00 0.00 0.00 0.00 14.00 0.00 0.00 0.00 0.00 0.00 1.00
SP30 1998 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 9.33 3.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 0.00 20.50 9.50 0.00 0.00 0.00 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.00 0.00 0.00 0.00 0.00 3.00 8.00 0.00 0.00 0.25 0.00 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 1.67 0.33 0.00 0.00 0.00 0.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 1.00 0.33 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 2.25 7.50 0.00 0.00 0.00 0.50 0.00
SP0612 1999 0.00 0.00 0.25 0.00 0.00 2.25 6.50 0.00 0.00 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07U 1999 0.00 0.00 0.00 0.00 0.00 1.50 0.50 0.00 0.00 0.00 0.00 0.00
SP0712 1999 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00 0.00 0.00 0.00 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 6.67 2.00 0.00 0.00 0.00 0.00 0.33
SP0812 1999 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0,00 0.00 0.33 0.00
SPlOU 1999 0.00 0.00 0.00 0.00 0.00 7.00 4.25 0.00 0.00 0.00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 14.40 4.80 0.00 0.00 0.00 0.00 0.00
SP1013 1999 0.00 0.00 0.00 0.00 0.00 3.00 0.50 0.00 0.00 0.00 0.00 0.00
SP1611 1999 0.00 0.00 0.00 0.00 0.00 10.00 0.50 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 4.33 0.33 0.00 0.00 0.00 0.00 0.00
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 3.75 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.25 1.00 0.00 0.00 0.00 0.00 0.00
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Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
o
Sample
code Year
Corduliidae
Cordulia
Corduliidae 
early instar
Corduliidae
Epitheca
Corduliidae
unident.
Gomphidae Lestidae Libellulidae Libellulidae Libellulidae 
early instar Lestes early instar Erythrodiplax Leucorrhinia
Libellulidae
Libellula
Libellulidae
Miathyria
Libellulidae
Sympetrum
SP0222 1999 0.00 0.00 0.00 0.00 0.00 3.50 0.00 0.00 0.00 0.00 0.00 1.75
SP0522 1999 0.00 0.00 0.00 0.00 0.00 9.33 2.33 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.50 0.00 0.00 3.50 4.50 0.00 0.00 0.00 0.00 1.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.50 2.50 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 5.33 0.00 0.00 0.67 0.00 0.00 0.33
SP0723 1999 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 27.00 0.00 0.00 LOO 0.00 0.00 2.50
SP1021 1999 0.00 0.00 0.00 0.00 0.00 7.75 0.00 0.00 0.00 0.00 0.00 1.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 6.67 0.67 0.00 0.00 0.00 0.00 1.33
SP1023 1999 0.00 0.00 0.00 0.00 0.00 13.25 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 3.33 0.00 0.00 0.00 0.00 0.33 1.33
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00 0.00 0,00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 15.25 1.00 0.00 0.00 0.00 0.00 0.50
SP2822 1999 0.50 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0.67 0.33 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.50 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 1.67 0.00 0.00 0.00 0.00 0.00 0.67
SP3423 1999 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 3.50 0.00 1.00 0.00 0.50 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 3.67 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Libellulidae Orthoptera Orthoptera Plecoptera Leptoceridae Leptoceridae Limnephilidae LimnephiHd. Limnephilid. Limnephilidae Limnephilidae
Sample Year unident. Tetrigidae Tettigoniidae Leuctridae adult Triaenodes adult Limnephilus Limnephilus Limnephilus Philarctus
code adult larva case case + larva larva
Ln
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPll 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 12.00 8.00 0.00
BC16 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 8.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 1.00 0.00
BC18 1997 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 10.00 2.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00
BC21 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
BC22 1997 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 7.00 4.00 0.00
BC23 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00
BC24 1997 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 21.00 0.00
BC25 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 18.00 0.00
BC26 1997 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 44.00 132.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00
K)
Table 26, Number of macroinvertebrate individuals collected in a qualitative sample ( 1997,1998) or in a 1 m sweep ( 1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Libellulidae Orthoptera Orthoptera Plecoptera Leptoceridae Leptoceridae Limnephilidae Limnephilid. Limnephilid. Limnephilidae Limnephilidae
Sample Y e^ unident. Tetrigidae Tettigoniidae Leuctridae adult Triaenodes adult Limnephilus Limnephilus Limnephilus Philarctus
code adult larva case case + larva larva
SP13 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 1.00 0.00
SP14 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP15 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP19 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP22 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP23 1998 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP25 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP27 1998 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
SP29 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33 3.00 0.00
SP0112 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
SP0511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 3.25 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 1.33 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 2.25 0.00
SP0612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 2.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.50 0.00
SP0711 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.25 0.00
SP0712 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.75 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
SP0812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 3.33 0.00
SPlOll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 2.50 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.80 0.00
SP1013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 2.50 0.00
SP1611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.67 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
LA
U)
Libellulidae Orthoptera 
Sample Year unident. Tetrigidae 
code
Orthoptera Plecoptera Leptoceridae Leptoceridae Limnephilidae Limnephilid. 
Tettigoniidae Leuctridae adult Triaenodes adult Limnephilus 
adult larva
Limnephilid. Limnephilidae Limnephilidae 
Limnephilus Limnephilus Philarctus 
case case + larva larva
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.75 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 7.33 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP2612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.50 0.00 0.00
SP28U 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00
SP3011 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.75 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
SP3411 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.25 0.00 0.25 0.00 0.00
BC2021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00
BC2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.25 0.25
BC2422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33 1.67 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 1.25 5.50 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00
BC3722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 2.67 0.33 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
NP0523 1999 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3123 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Orthoptera Orthoptera Plecoptera Leptoceridae Leptoceridae Limnephilidae Limnephilid. Limnephilid. Limnephilidae Limnephilidae
Tetrigidae Tettigoniidae Leuctridae adult Triaenodes adult Limnephilus Limnephilus Limnephilus Philarctus
Libellulidae 
Sample Year unident.
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
SP0522 1999 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP0523 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.50 0.50 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP1022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP1023 1999 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3023 1999 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
LA
Table 26. Number of macroinvertebrate Individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Limnephilidae Limnephilid. Limnephilid. Limnephilid. Phryganeidae P hry^eid . Phryganeid. Phryganeid. Polycentropodidae Amphipoda Amphi. 
Sample Year Philarctus Philarctus pupae unknown early instar Phiyganea Phryganea Phryganea adult Taltridae unknown
code____________case case + larva________________________________________ case case + larva larva___________________ Hyalella azteca_________
LA
LA
NPOl 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00
NP03 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.00 0.00
NP04 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP05 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP07 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP08 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPIO 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NPll 1997 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP12 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP13 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP14 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC15 1997 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC17 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC18 1997 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC19 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00
BC20 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
BC21 1997 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
BC22 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00
BC23 1997 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC24 1997 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC25 1997 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC26 1997 0.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP02 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP05 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
SP06 1998 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00
SP08 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP09 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPIO 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP12 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
Limnephilidae Limnephilid. Limnephilid. Limnephilid. Phryganeidae Phryganeid. Phryganeid. Phryganeid. Polycentropodidae Amphipoda Amphi.
Sample Year Philarctus Philarctus pupae unknown early instar Phryganea Phryganea Phryganea adult Taltridae unknown
code case case + larva case case + larva larva Hyalella azteca
SP13 1998 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
SPI4 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP15 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP17 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP19 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP22 1998 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP23 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP25 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP27 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00
SP28 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP29 1998 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0112 1999 0.00 0.00 0.00 0.25 0,00 0.00 0.00 0.00 0.00 0.00 0.00
SP0211 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0212 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
SP0512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
SP0513 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0613 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0711 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00
SP0712 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.50 0.00
SP0713 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
SP0811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0812 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPlOll 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPlOU 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPI61I 1999 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1612 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2111 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LA
ON
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
<1
Limnephilidae Limnephilid. Limnephilid. Limnephilid. Phryganeidae Phryganeid. Phryganeid. Phryganeid. Polycentropodidae Amphipoda Amphi.
Sample Year Philarctus Philarctus pupae unknown early instar Phryganea Phryganea Phryganea adult Taltridae unknown
code case case + larva case case + larva larva Hyalella azteca
SP2311 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2312 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.50 0.00
SP2313 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2511 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2512 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2611 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2612 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2811 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2812 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP30U 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3012 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3013 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3411 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3412 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3413 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2021 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2022 1999 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC2422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00
BC2423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3623 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC3822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.50 0.00
BC3823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP3122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00
NP3123 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appen<hx A.
00
Sample Year 
code
Limnephilidae
Philarctus
case
Limnephilid. 
Philarctus 
case + larva
Limnephilid.
pupae
Limnephilid. Phryganeidae 
unknown early instar
Phryganeid.
Phryganea
case
Phryganeid. Phryganeid. Polycentropodidae 
Phryganea Phryganea adult 
case + larva larva
Amphipoda 
Taltridae 
Hyalella azteca
Amphi.
unknown
NP3223 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
SP0222 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0522 1999 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.67 0.00
SP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0623 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0722 1999 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 46.67 0.00
SP0723 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1021 1999 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1022 1999 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP1622 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2322 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.67 0.00
SP2323 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2522 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2821 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3022 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33 0.00 0.00 0.00
SP3023 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3423 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0533 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00
SP0633 1999 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.50 0.00 0.00 0.00
SP0733 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.50 0.00
SP2332 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.67 0.00
SP2333 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.50 0.00
SP3032 1999 0.00 0.00 0.00 0.00 0.00 0.33 0.67 0.00 0.00 13.33 0.00
SP3033 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.50 0.00
SP3433 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.__________________  _____  _____________
Sample Araneae Cladocera Collembola
code Year incidental
Copepoda Eubranchiopoda Hirudinea Hydracarina Oligochaetes Ostracoda Ostracoda 
small blue
Pelecypoda Thysanoptera
NPOl 1997 2.00 0.00 0.00 0.00 0.00 0.00 1.00 2.00 0.00 128.00 0.00 0.00
NP03 1997 0.00 84.00 0.00 0.00 0.00 3.00 0.00 1.00 0.00 204.00 0.00 0.00
NP04 1997 0.00 528.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 16.00 0,00 0.00
NP05 1997 0.00 904.00 1.00 0.00 0.00 0.00 1.00 16.00 1.00 0.00 0.00 0.00
NP07 1997 0.00 752.00 0.00 0.00 0.00 0.00 0.00 12.00 0.00 6.00 0.00 0.00
NP08 1997 0.00 60.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP09 1997 0.00 908.00 0.00 0.00 0.00 0.00 0.00 56.00 4.00 0.00 0.00 0.00
NPIO 1997 1.00 1192.00 0.00 0.00 0.00 0.00 2.00 8.00 8.00 96.00 0.00 0.00
NPll 1997 0.00 224.00 0.00 0.00 0.00 0.00 2.00 12.00 8.00 8.00 0.00 0.00
N P12 1997 1.00 320.00 0.00 0.00 0.00 0.00 1.00 24.00 0.00 0.00 0.00 0.00
NPI3 1997 1.00 688.00 0.00 0.00 0.00 0.00 2.00 40.00 0.00 9.00 0.00 0.00
NP14 1997 1.00 80.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.00 0.00 0.00
BC15 1997 0.00 148.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC16 1997 0.00 80.00 0.00 0.00 0.00 0.00 2.00 0.00 432.00 992.00 0.00 0.00
BC17 1997 0.00 2000.00 0.00 0.00 0.00 0.00 4.00 0.00 64.00 88.00 0.00 0.00
BC18 1997 0.00 324.00 0.00 0.00 0.00 0.00 1.00 8.00 104.00 4.00 0.00 0.00
BC19 1997 2.00 96.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 132,00 0.00 0.00
BC20 1997 2.00 92.00 0.00 0.00 0.00 0.00 4.00 10.00 1.00 200.00 0.00 0.00
BC21 1997 3.00 168.00 0.00 0.00 0.00 1.00 3.00 3.00 0.00 32.00 0.00 0.00
BC22 1997 2.00 328.00 0.00 0.00 0.00 1.00 7.00 0.00 16.00 20.00 0.00 0.00
BC23 1997 0.00 104.00 0.00 0.00 0.00 0.00 2.00 0.00 284.00 36.00 0.00 0.00
BC24 1997 0.00 284.00 0.00 0.00 0.00 0.00 13.00 4.00 4.00 32.00 0.00 0,00
BC25 1997 1.00 248.00 0.00 32.00 0.00 0.00 2.00 0.00 0.00 40.00 0.00 0.00
BC26 1997 1.00 976.00 0.00 0.00 0.00 0.00 13.00 0.00 0.00 544.00 0.00 0.00
SP02 1998 4.00 3.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00
SP05 1998 3.00 40.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 2.00 5.00 0.00
SP06 1998 1.00 332.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP07 1998 1.00 220.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
SP08 1998 6.00 12.00 0.00 0.00 0.00 0.00 0.00 52.00 0.00 0.00 46.00 1.00
SP09 1998 3.00 39.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
SPIO 1998 5.00 180.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SPll 1998 9.00 28.00 0.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00 15.00 0.00 -
SP12 1998 3.00 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP13 1998 7.00 72.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
VO
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code
Araneae Cladocera
Year
Collembola
incidental
Copepoda Eubranchiopoda Hirudinea Hydracarina Oligochaetes Ostracoda Ostracoda 
small blue
Pelecypoda Thysanoptera
g
SP14 1998 2.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP15 1998 12.00 72.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00
SP17 1998 1.00 74.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 632.00 0.00
SP19 1998 6.00 13.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.00 0.00 0.00
SP22 1998 1.00 160.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00
SP23 1998 0.00 152.00 0.00 2.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
SP25 1998 4.00 232.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 44.00 0.00
SP27 1998 1.00 6.00 0.00 0.00 0.00 3.00 1.00 0.00 0.00 5.00 0.00 0.00
SP28 1998 5.00 22.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 6.00 0.00
SP29 1998 3.00 240.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 2.00 0.00
SP30 1998 5.00 88.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
SP34 1998 1.00 120.00 0.00 0.00 0.00 2.00 0.00 8.00 0.00 0.00 0.00 0.00
SPOlll 1999 0.00 108.00 0.00 39.33 3.67 0.00 0.33 1.33 16.67 4.00 0.00 0.00
SP0112 1999 0.00 173.00 0.00 21.00 0.25 0.00 0.25 0.50 70.50 1.00 0.00 0.00
SP0211 1999 0.00 83.00 0.00 0.25 0.00 0.00 0.25 0.25 3.75 14.75 0.00 0.00
SP0212 1999 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.25 2.50 2.25 0.00 0.00
SP0511 1999 0.00 36.00 0.25 0.00 0.00 0.25 0.00 0.00 0.00 9.00 0.00 0.00
SP0512 1999 0.00 13.67 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
SP0513 1999 0.00 14.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0611 1999 0.00 21.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 3.75 0.00 0.00
SP0612 1999 0.00 25.50 0.00 0.00 0.00 0.00 0.00 0.25 0.00 11.50 0.00 0.00
SP0613 1999 0.00 9.50 0.00 0.00 0.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00
SP0711 1999 0.00 7.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
SP0712 1999 0.00 72.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 1.00 0.75 0.00
SP0713 1999 0.00 18.50 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0811 1999 0.67 6.67 0.00 0.00 0.00 0,00 0.67 2.67 81.33 0.00 0.00 0.00
SP0812 1999 0.33 13.33 0.00 2.00 0.00 0.00 0.33 0.67 193.33 1.33 121.33 0.00
SPlOll 1999 0.00 32.00 0.00 0.00 0.00 0.00 0.00 0.25 65.00 58.00 0.00 0.00
SP1012 1999 0.00 12.00 0.00 0.00 0.00 0.00 0.00 0.40 26.40 30.40 0.00 0.00
SP1013 1999 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.00 30.00 4.50 0.00 0.00
SP1611 1999 1.50 1.50 1.00 0.50 0.00 0.00 0.00 0.50 0.00 4.00 0.00 0.00
SP1612 1999 0.00 0.00 0.50 1.50 1.50 0.00 0.00 1.00 0.00 1.00 0.00 0.00
SP211I 1999 0.00 0.67 6.33 4.67 0.33 0.00 0.33 0.33 15.00 7.67 0.00 0.00
SP2311 1999 0.00 15.25 0.00 0.00 0.00 0.00 0.25 0.00 1.00 8.00 0.00 0.00
SP2312 1999 0.00 24.00 0.00 0.00 0.00 0,25 0.00 0.00 0.25 0.25 0.75 0.00
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the stunple code, see Tables 24
and 25 in Appendix A._____________
Sample
code
Araneae Cladocera
Year
Collembola
incidental
Copepoda Eubranchiopoda Hirudinea Hydrac^ina Oligochaetes Ostracoda Ostracoda 
small blue
Pelecypoda Thysanoptera
SP2313 1999 0.00 132.00 0.00 1.33 0.00 0.00 0.00 6.67 0.00 0.00 0.00 0.00
SP2511 1999 0.00 12.00 0.00 0.00 0.00 0.00 0.50 0.00 79.00 5.00 0.75 0.00
SP2512 1999 0.00 2.00 0.00 2.67 0.33 0.00 0.00 3.00 73.33 1.67 22.00 0.00
SP2611 1999 0.25 44.00 2.50 0.00 0.00 0.00 0.50 0.25 1.25 0.25 0.00 0.00
SP2612 1999 0.00 35.50 0.00 1.25 0.25 0.00 0.50 0.25 5.00 0.00 0.00 0.00
SP2811 1999 0.00 5.50 0.00 0.00 0.00 0.00 0.25 0.00 0.75 2.25 0.25 0.00
SP2812 1999 0.00 0.25 0.00 1.25 0.00 0.00 0.00 2.50 1.50 2.75 4.75 0.00
SP3011 1999 0.00 12.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
SP3012 1999 0.00 18.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00
SP3013 1999 0.00 11.33 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.67 0.00
SP341I 1999 0.00 6.25 0.00 0.00 0.00 0.75 0.25 0.00 0.00 67.50 0.00 0.00
SP3412 1999 0.00 14.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.67 0.00 0.00
SP3413 1999 0.00 3.50 0.00 0.00 0.00 0.00 0.00 4.50 1.00 12.50 0.00 0.00
BC1622 1999 2.50 5.25 0.00 0.25 0.00 0.25 0.25 0.00 0.00 156.00 11.50 0.00
BC2021 1999 0.25 5.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 15.50 0.00 0.00
BC2022 1999 0.00 3.00 0.25 0.00 0.00 0.00 0.00 0.75 0.00 18.25 2.00 0.00
BC2422 1999 0.00 148.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.50 0.00 0.00
BC2423 1999 0.00 58.67 0.00 0.00 0,00 0.00 0.00 1.33 0.00 0.00 2.67 0.00
BC3522 1999 0.00 13.00 0.25 0.00 0.00 0.00 0.50 0.25 3.00 0.75 0.00 0.00
BC3523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00
BC3622 1999 0.00 3.00 0.00 0.00 0.00 0.00 0.75 0.00 26.75 0.00 0.00 0.00
BC3623 1999 0.00 9.33 0.00 0.00 0.00 0.00 0.33 4.67 19.67 0.33 0.00 0.00
BC3722 1999 0.33 0.33 0.00 0.00 0.00 0.33 0.00 0.00 2.00 48.67 65.67 0.00
BC3723 1999 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00 41.67 58.33 156.00 0.00
BC3822 1999 0.00 17.50 0.00 0.00 0.00 0.00 0.50 0.00 0.00 136.00 2.25 0.00
BC3823 1999 0.00 134.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 66.00 1.50 0.00
NP0523 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00 0.00
NP0823 1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 0.00 0.00 0.00
NP3022 1999 0.00 5.33 0.00 0.00 0.00 0.00 0.00 2.67 0.00 0.00 0.00 0.00
NP3023 1999 0.00 2.67 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00
NP3122 1999 0.00 8.00 0.00 0.00 0.00 0.00 0.33 0.67 0.00 4.67 0.00 0.00
NP3123 1999 0.00 30.00 0.00 0.00 0.00 0.00 0.25 0.00 0.50 0.25 0.00 0.00
NP3223 1999 0.00 3.50 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
NP2022 1999 0.00 0.00 0.00 0.00 0.00 1.75 0.25 0.00 0.00 0.00 0.00 0.00
SP0122 1999 0.00 9.67 0.00 0.00 0.00 0.00 0.00 5.33 0.00 0.00 0.00 0.00
On
Table 26. Number of macroinvertebrate individuals collected in a qualitative sample (1997,1998) or in a 1 m sweep (1999). For an explanation of the sample code, see Tables 24
and 25 in Appendix A.
Sample
code
Araneae Cladocera
Year
Collembola
incidental
Copepoda Eubranchiopoda Hirudinea Hydracarina Oligochaetes Ostracoda Ostracoda 
small blue
Pelecypoda Thysanoptera
SP0222 1999 0.25 41.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.25
SP0522 1999 0.00 10.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0523 1999 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP0622 1999 0.00 368.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP0623 1999 0.00 48.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00
SP0722 1999 0.00 46.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33 0.00
SP0723 1999 0.00 32.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
SP0822 1999 0.00 1.50 0.00 0.00 0.00 0.00 0.00 0.00 66.00 0.00 74.00 0.00
SP1021 1999 0.25 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00
SP1022 1999 0.00 14.00 0.00 0.00 0.00 0.33 0.00 0.00 2.33 5.33 0.00 0.00
SP1023 1999 0.00 17.50 0.00 0.00 0.00 0.00 0.00 0.25 9.00 7.00 0.00 0.00
SP1622 1999 0.00 30.00 0.00 0.00 0.00 0.00 0.00 20.00 0.00 44.00 0.00 0.00
SP2322 1999 0.33 1.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.67 0.00 0.00
SP2323 1999 0.00 10.50 0.00 0.00 0.00 0.00 0.00 16.00 0.00 0.00 0.00 0.00
SP2522 1999 0.25 48.00 0.00 0.00 0.00 0.00 0.00 2.00 15.00 1.00 8.00 0.00
SP2821 1999 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.25 0.00
SP2822 1999 0.00 0.00 0.00 0.00 0.00 1.50 0.00 6.00 0.00 48.00 74.00 0.00
SP3022 1999 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00
SP3023 1999 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3422 1999 0.00 1.67 0.00 0.00 0.00 1.00 0.00 0.00 0.00 84.00 0.33 0.00
SP3423 1999 0.00 14.50 0.00 0.00 0.00 1.00 0.00 5.00 0.00 74.00 0.00 0.00
SP0533 1999 0.00 38.00 0.00 1.00 0.00 0.00 3.50 0.00 0.00 0.00 0.00 0.00
SP0633 1999 0.00 228.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
SP0733 1999 0.00 24.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP2332 1999 0.00 28.00 0.00 14.67 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00
SP2333 1999 0.00 512.00 0.00 64.00 0.00 0.00 13.00 0.00 0.00 0.00 0.00 0.00
SP3032 1999 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3033 1999 0.00 15.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SP3433 1999 0.00 160.00 0.00 4.00 0.00 1.50 1.50 0.00 0.00 0.00 0.50 0.00
